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J£1 PUCK }v 'C a png: 

In the eiuni.n'r of ’1, tho U. 3, Ai'ny vas nl-rmin/? troop novononts 

from hip tr shorr, :.crorr. rt trr- nr <ncl Inke*- # nd through the jungles 

of thr trooicc re in/- for every :hr! e of ^r''}libiou,• •r»rfere^ The office 

of "clrnTifie ere-rch nd riovr'lo rent, Lhron/^h its Rub'Uvi? ion, The HeTlonol 

Uof^n'-e 'oreorch Comittre, hod mode -one tudieo of l ndiny bootn r nd 

! m-y ihi' nr- In -n effort "o heir, eolve vhe .rohlem# h'ork h-'d already eterted 

on the rrrhihiour "joopM - the ,,2eeT)H, Sp;.rknv n & Stephen", narine archi- 

tec *>, had been conmis''ioned by NDRC to : rovido r. bo ic deri^n, unin^ a 

r* ndr.rd frnck char r 1 . the CMC ,,6x6" was the n-tur .1 relection for this 

purpose, re its hlyh traction -nd flo t -ion chnrnerintios# together with 

rood ervice facilities at over rear b f or , wore establi-ho'd facts. 

Arrsn^eronts were made with CMC ruck & Conch Division of Cone ml Motors 

to build a snuple ve/iicle in their Engineering Depart-ent. CMC oji/'ineers 

v-err apa i,yned r.o the project and erooorded w* th the design and dm--ings to 

baric r.eaif lent ions and limitations. here rner if icat.ions end llrita.tionr 

--ere e tab 11: hod Jointly with the rv rire reprosentatives -•'1o had build and 

tested small nodelr of the design to est-bllrh certain marine char tori sties. 

he project vnr officirly rt- rted Friday, A .ril Dm, -hen r selected 

group of 'raf tr men began the first 1-youts. The rnrne dry, a "nock up” was 

% 
'-tarted in one of the Fmeriment-1 Departments ’’recret” rooms. Around 

e rteidrrd t e sire and a arorirvate shape of the hull were simulated 

in wood, rher-t ate<-1 and cordbo-rd, --Mle the '-ater propeller nd 'haft 

"ere dummied by a wood disc and nter-1 tubing, h’orklng h rough S^indry, the 

"nock up” 'os com-le ted by Monti iy morning. Thr ity-e ‘ ght days after the job 

'^ns r. tar ted in the H^ecret,, room, the vehicle was driven out of the Experi¬ 

mental Do rtnent. Carried out ..s a secret oro.ject, the nature of the 

' 4 
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vehicle ves nevf*r no •lonec ezc< pt wi en necer rj t • ;• >010 fere scre< n> 

p'l ai*c. ^ :. rded r. t axl tir-es» *\n> rav • n,*-s **.e t bv rof'iptered :r il or s;opcial 

mes r r ••• r, 

‘•0 ^ie ^ ^ 1 or ranjuiiMon." truck, b^cou e a ^I'C ” 6.rG" arrv tr ick r• lth 

® ■’,-'f * 1 1 ill i i ed ov**r jclao poti fr ■ • • Axle • • • - ■i- #>y 

propeller shafte lerced the hull throng ealed tub* . he teerl • gear, 

” :oh .r vlded conv« tlonal e c ring m 1 ndt w conae -o' to the rr.:->r 

^o i-. u norr. 1 0 or' tion 01 ■ }*t' .aerin^ konl ■ Iro “'1 c1 1,' c vehicle 

• ron-h the water* he water r pller hruet, hich unh* icle 

Uirou/di the v/ater, could )y iv*nntrd by thr r.ro^dc of the tWr on the 

driving hecln v; on throve l to ear* hue le iriver* rior to entering or 

leaving the water* could Ift controls * 0 r"ri5- 1 nd n . er rive 

-nr' avoid getting • tuck in dee . and or mir th >re ", iro* his unioue 

Vf hide hnd the rane quail.i«'s of lorfort-’ co *y n t i "i' r-iho-' the “C 
* 

truck, >lus the • 1 i 0 er te In nd nil of w tter oi ny 4/ 

d e ;■> 1.11 • 

ion the yrojec t ai * rtf , • .0 fell 0 in-: r.oriel .0 iyir icu :iven 

to his .u fiibiou'-ryy.p v hlt'lci 

r r - ft 

In ex 1 m 1 >n, h* le • r "Dn n [ yesr iodel; ;he ec 

letter "U* i ic te 1 ihibisn; th* ird in< f rth ei i Ucnte 

fh« ■ . r "3l-3" Is • ri 1 e i -n- tlon the fir t 

ei u he r " uc ion 1 ii. , • *!• imr:e J f • i ,■ .,j s 

an is nane har folloved Tho vehicle aro’uid ',he vorl • 

.'ho boat, or nil, 'ns a voided r f.e^l, vvatf-r-tin' t vc»'-«e? of ii-l.t ,**: i^e 

rbert s te 1# '’eight wno ke t lou by ro ci * the ‘.h.icknrrr in 11 $ 

•MPrr service conditions • r itted. F r ii anc , , ho on o.-nel f the 
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, 1';!; rMcr, ovf r hrr.vy brush on l"nd and rurf In water wns made .lOUfi", 

orens the side of the ho- , lean vulnerable, van .Oy^*—a R8yliv: of 1.35# 

-'■r aw.-re I ->t. he sides, still leer vulnerable, were made .o^g* thick— 

-"*r oau re foot lei,- then the bo ■ bottom panel. Thur, In tide panels 

lone, careful de-j^nin,-; rived d75ti per unit. 

H-t- ec toned mils --re welded to the outside of the nets to serve as 

reinforcement and rub m Ilf nd skid bars. On the ins lie, ehannel cross- 

members, floor angles nd bulkheads tied the side together, while the Inset 

e-rln,- stiff ene i the car#*, onentne In the deck. 'he bottom of the hull re- 

oulred pain t. kliVf layouts. At he front, end, the sheet was fitted closely to 

're so torn o-' the en.-lne, and moulded carefully around the b unci nr; ertlesj „ 

-•in-ie’.. was carried rearward rround -he pro.,oiler shaft to the transfer care, and 

from the re. r o: the tmn-for e. e, dr, .or* unnel flared backward to provide 

1 'r r C'°" ”"',or ' V ° erntinr noncHMonr for ^r-'pellrr rhnftn pnd 

0 'f' 1 ^ the nil, 1 . >ut« were dl^nrloned end 

’v0 1 ° r-.x >or1 rir>nl 1 ])*• ,»rt- f-nt nr. ao.m rn the drnwln^ om ro-.«\v. 

A ■ ' * T * v y-y 
' * . e* » « 

)-ov.>r-rn ; ■ \ • >rl*ln I1> t r i on the "D ck" re^tilred n i' 

clmn e. , consider- he .mlque f ,mc ton or the „-o o-.od 

’ e ;• • 1 
t' o M ’ of 1 r ’ v 1 ’ir ' vatiT pro— 

npr* ' ’ ”n,,on ' '- Ivon ) two ltorn tvr —(m) : , ,, !m . 

r"'! l' ’• ( h) ' ' w of no-TTW ikrv-off m o >i! y \0 t,ho 

:on. Hr ovor, in ho Int rr l of !nt«ro; m.w-.vM 11 i, 1* 
• • *■ 

,Vr' "v ‘n 1 p0 r,'-r- !-<>T o by In the I ve nhaf. h. l„d the 

* ! h ■■ member. A pair of "6x6" , o. r 

j " 11 . ; ' ■ nd rtn ere - mn ad In . . • 

’ ' 1 '' " !n' r nd haft. In lino -Ith rnd cor „ot.r 1 by , „„1v. • 1 

i"11, 1 r- h' "" In < rive 'u.ft, - I’Un, om. -ol .. , 

.••.n 

Ovliirnl for driver 
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t0 •n«a«® drive# n r r tlo i^leeted 'aa m oveis. rlv , ich, in 

C' n ,in rion with the tr n-m1 ‘ ion, rovi--<vi - -wide ran^e of propeller shaft 

ppeoda. 

irlvt to :• pro »ller c \ f wo ubul r 8haft*t with need- 

lc h> r .n ' join .s aupyorted on ' rnurrd Arnj/ truck rubbor-cur.htoned center 

bearinjs. - wey were jointed to : hort ; h-ft at the rear rrountod in 

3tandaiu double row oall bearing; in : i i^Je houf,in^ to take the -brunt 

iron -J'* propeller. A -olid shaft r n from the nh >rt shaft throng m rine 

u,.p - stuffing dot: and Lhe hull ,0 he ropeller tup'orted by r. b-bbitted 

bearing to a vee-ptmt, mounted from the top of the hull tunnel. All shafts 

were carefully located to in-ure t’aat o;.ch wp nt, n^-le to the 

other, hue the needle were m vi tly shafts turned, prevent¬ 

ing the M3rinellingH of be- rlny - nrfoce-. 

A standard 6r6 ote^rin^ r • ro'-or’-ef1 for thf' rudder control, by 

cutting off the jacket tube bove the g^ar housin' nd : ttrehing u < 0lit 

spool, or drum, on *.he steer in.** column haft. The r Ut spool clamped a 

Caole, permitting; one end to wind ,il the o<v,pr to unwind on the spool as the 

steering wheel w s tume . A hou ing, to ru the j-rhet ube end permit 

cables to pas r 0 nd :rom the spool, ,r bolted to the top of steering -e, r 

housing. he cable- were thre- led reanrord on the left-h-nu ride to pulleys 

in the rear comportment where they were directed to a long lever on the rudder 

osJ • 

Here ./as also the problem of sealing the "••etH chnreir, housings. For 

m ’ >'ce, teel tubul r hearings e’clo-ed the pro eller ’hafts from hull to 

axies, and there ••ere sealed at the hull end vision ends by 1 rge diameter 

rubber below •. This kept water out of the hull nd Pinion bearings. The 

phej i ,rl * » nt e.' l on the 1 rent urle * nd the ;iub senlr on '11 other "xles 
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were rederl/^ned ,o keep water out. The nteering gear trunnion was cealed 
% 

vrith a rubber shield where it projected through the hull. 

The brake booster was relocated to clear the propeller shaft tunnel. 

'he rear trunnion frame corBsmeouers were revised, and torque rod brackets 

were relocated to permit improved tunneling around the water propeller. 

A standard H6x6« winch, with right-hand worm, was '■ et into the top rear 

deck at the stern. This was driven from the transmission power-take-off by 

nniv rsnl shafts angling upward to the rear. Provision was made for front 

and rear "winching” by providing openings (chocks) in the base of the wind¬ 

shield and the coaming for the cable to pass forward. 

A new cab structure, utilizing the Army open-type cab v/indehleld, was 

covered v/ith a canvas top and sides, -he cargo space was simply and effect¬ 

ively sheltered by an "tent-like" tarphulin extending from the cob to the 

rear of the cargo space, providing a "low silhouette" in the water, making 

the vehicle a difficult target. 

A "6x6" fuel tank was strapped belov-rteck at the left-h-nd side in the 

stern. *he filler neck, which projected through sealed openings in the deck 

was covered by an easy on-and-off cap chained to the neck. A rubber hose 

connection from the bottom of the tank through the side of the hull facilitat¬ 

ed draining. 

Kh IT CK aie.S ,C THE V.’ATER 

On June the "Duck", less the cab and cargo tarpaulin, was driven 

around the field alongside the GMC experimental shop, and water-tested by fill- 

ing the bo - ton of the hull with water. Bilge primps vr6re checked by pumping 

the water out, and the vehicle was then considered rea;iy for its first water 

test. 

4 The following dayf with a crew of mechanics and engineers, the "Puck" 
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took •: the voter. RoUl >rcr r< - f M* ’ '.^ ?hoM8 

of Cryatel Lnke, •• r Pon 1 c. Hlohlg .1, .. '" ' • 1 

Ion river's h nda vao eimminr • 1 

« M ■ f<r ■ eek ch cklt , ' ' is, cooUng, ••to. 

V. lei ■ as returns t J • "secret roon" for revi ions v' 

Pre ar Ion for the t or the folio sir 4 /. It ■' ««•. 1 r - 

nt . r. in pr t In th< -f r 0 . Propell r of • rious <U 

. A V*,, rre-'.-TiQ rO’' HP '"it*" I'UinPe 
r,» ^ch rere :1 icr ' • ~ • 

were laid out, nd p -opell r re loo itlon ■ r, mder con V.nr \ on. 

I„ the Idst of thee - ctlvi le . Ar sd for ■ • tlon of 

the v tele. » fl t ■ hold t Oenor 1 : .: " * ,une 1 • 

\ *1 . .. S . ee|r. f C ^ P T •' P T t''' T ID* ?l C C 
lo'. t for . r- cf officer • 

tl. t on n ooth Ur. hi <r hide an r - ‘ on» r*C- on June 

14, e requlrl .is of eleven hours • ^ 

further t ■■ . At the r ■» t f hlgi Army off! :er he “3 tel" 

t rouri 1 . ■ ?ort lv Ir, Vir in! . »« l5th. >rr In* 

. officer , trlj re le in At r* c'" ’ . • 

rou^h the woofls, nd • ' 50nUnw for 

cral dayr.e Du 1 utho r i or -'ere in tdled \ n ^ t t tc 

in the r, but *-h Tt suit «re . _ : 1 *Unck* ' rn roc ’ ' ‘ ' t0 

Vixv,ini cl , Vir ;inl , for surf test* , nd n one tri; it carrie< 75 

On Juno 23, further surf tents " ' ' * Vir 'ir^’ 11" ch» Jn’ lw ‘'‘'Ci 

to conduct t! ' balance v t to t at 11% " ' , rth roUft » 

- cal 0f he hi •' >r surf here. ro3 lit ov r t e HD ck- hor *a the 

ignition, and swaged the vehicle clir - the . It t ,n riven ack 

tc l^ntiac for lurther chan^” in ■: *. nu 
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* Ilia • he Qjir. ••■•• • ce va ;ov« •5 *- v „ 1 1 -u - 
l* j-± 4 a *■ v-* ■•••+• * : tr^rj lln, r"1 orted or 

standard Amy truck roof ho'>r;’ • A *• - nd-1 i --h t floor wm in the c r x 

space, end a £*\)n mourtin/* . r r.u. crtr-d over tdu* co—jypce in low 

silhouette tr xk fan! ion# 

The ste- rin.*; ^ear •t*p r«-lccf trd, the r’uh'er control wan revised - ith a 

eonpennatln^ lever, and a shaft ad to provi e fop the deflected and offset 

position of the rudder. 

lirny other ch.rr.-’en were nade—• t-.hr urter tror.:;for C“ :c was rnn/1 o 11 yVter 

• nd more contact, v’th ; more "lit lo ratio i roviler, ho v'ator propeller 

•hafts /ere changed to elinin/.to on0 hoft n' rovide r lit/vier : iru a t. 

hear in/; 1 ! the rear* with rovi loni for i iir t# Nr-' r- lin ; tuh< e : nd 

ho' io-round the - .rlr ..r<‘ >eller xh.vft wore i *"nod for ircronnod cleorrnco A A 

cc< ■ Ihill . . '•*' r -r ncy and—0 orated tarter — behind the 

driver1 • com artment# A ^ ■' e • *1 r iciin 3 on the *eel , \n0 

; ■ >ol ecuipinent j 0r ' on he r • All J ho h . * * 1 -d *efinewente 

cannot bo pjivenj however, Jor * • t rorl 113 
9 

pointed out bo3ov# 

. 1. . 

e t * . A r\ 0 '' t 5«5 ' 1 Army 

t so ?rMC tried ..11 ponrlble conbin tion f pro ell r* nd hull 

fairing: t it. A cour 
n ^, * 1 L ke 'h< re, fr 

J\unr to AUjUist oc- - tn ere run tc checl peed. Combi Ion f r • ••11 r 1 

umel , tires \o' m3 Lne "• r wer tried t# During hi tire, 

the hull v " .Lon^*;vrned i-. t t.hr bo -nd * rrn n : different 'ror ellor* '-oro 

in tailed^—«one in different locations, i or icr.1 c Ir ion vac fi 

elected Ich pro uct( * .• , 0.. re * In itei e< i. he r rr.lnr rndlus 

of tl fivr.; ,r'-'rki; ? poor# Cl eel ii * th 1 r? ‘1 u- • •• *rom hore9 
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"-v. »r* ;• tr . ov< r rk*w* 1 u < • '* 

c * ■t>re nwule u* ir<- j* .ur tl'fferent nuU’or- . Durlrv ;vP'-.f <•• ts? t l- ••• «■ 

(li-'covf'rpc t i»*t t.hp t •••’Ith Dip rudder ret rtrrl^lit r.hrad tended to reor 

.. ,r.«tt( • !. the 1 irtder offeet to the left 00rrooted this 

difficulty'. Ac remit -f these »*t«, the turning r dl.' re ueed 

T T >' /^ * If 7V n 
V ’ \ 1 * f iW ^^ 

"•he baric cooling problem on the "Duck” engine v; a to bo a .Ip to take 

f \^ ■ «>• in ejad at h< same tins keej tl • water out# b^ later ron— 

dit ion wee accomtili-hed by revorrlnr thr direction of the air as compared 

with h truck. .he r ir '.’as sucked in through • grilled floor back of the 

driver's, com. artmen:, and pushed through the radiator into the forward cm*- 

prrtreut. From there it ••-.r directed to the rear along each of the hull 

to grilled openings abowe the coamings adjacent to the riTerU c npartment. 

Deflecting the air bnckwarde and pushing it through ducts reduced cooling. 

Ho-' nuch thir, wr s reduced could be letermind only oy tests. 

Initial tests of the "Duck" on water indicated poor cooling at high 

fur«ne si red. Ar h re-nit the outlet ducts ’-ere increa-cd if} in area, and 

subsequent tests shoved cooling increased S°. Decisions ' ore made to in' tall 

baffles ahead of the radiator, move the radiator forward, reV ign he ohmud, 

increase the area of air ducts a till more -nd to provide a larger fen. ests 

conducted on July 20 and 21, eft-r in-taxation of ^he changes, sho-ed Increas- 

rd engine cooling at high engine peed, but lo” peed res- Us were still poor. 

Ad ition: 1 tests, using fan- of various combinetlcns, ’••ere made before cool¬ 

ing -'.t 1c ’ engire speed, vrs satisfactory. 

For land cooling : erform.-uioe, tests were started on the chn-ir dynamometer 

.-t General Motors Proving Ground* but were abandoned ”hen the conditions under 

, tJ'.o to■ tr • -are run produceo unreliable results. l*5 ’ere hen smarted 

\ 
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the hard . . V - 1 IW! er vehicle, nd. re. It, .. ehRn< 8 

ln de9len v,er« ord red. A larger r dU or 1 h or. fin ,er 1 * ' 

.tailed. On September 5. nother "Bock", 1 Jorr-or 1 ■ . • 

th, ra la tor, 1 Itlonal coolln hatch, -to.-- ■ arallahlf for e.t. 

ef t runs st Oenerr.l Motors I’ror’.ng Or und on -eptenVr 9, ' ° ' "oolin« 

had he n rai-od to aceeptehl^ •• • • ndarcU-. 

I :: ,T 'Tr 

he „■ ed 1th 7.50 tires,—sin 1. front nd lu 1 

re r. .to Army. >arly T I91 ?rhad found m m l.fnctory for use on 

"6x6'»" In 1"' e, Iry nd, snd wa • ctlr • r B9lu loa* ' tlre 

cemnony had developed - •■Mo-tre-d tire for that P-urpo ' '.nc lo ned o -et for 

teet- on the "Buck". or.te rove Hr, th-lr ^erlorUy vere n-le at* the 

a , , r>, v ,. e 1 r p ^ vo ^oe*. -f ' V^T P vhf* 10. CX '.”P 
Oxf-rd, Mlcl.i n, •* nd -it,-. . 

tire, vr-n, lo- Ir >ro ture, 0 they -ere -rocure' • nd t ■ tr. . h. Armj', 

nt .v.t tine, decided the "fx6" desert truck- shoal ' oho U.OOx',? ' . 

Ultimate ,Vcl ion to ute the 11.00x1? on V e "Back” - ' ronp. ec ty t vor- le 

results ootained on trucks as It .11 el- !» ^ * 3acre ■''r^ 

1 n noaric . 5r -t. r ’2;*h t..-#' t* r -n rd- ifion. 1 
- i *' t,nnc ^ ■ fn th p x i e Ov -o 

factor favorlnr tiu-tr upp on the "Ouch''. 

In military service, each "Back" hod to -av.Iy it ovn lr fo- tire In¬ 

flation. A tlr< • ild not o~ locate , on h. ' rt trucl!** 

0) 0-1 te from the "Inch Uk-off heceure the proyeller -heft tunnel In ■- 

f rea. A - haft po ar-t l >-off we " — n, ' ft for ' 1 *h, nnd he 

other for the tire oanp. Above the • of-, ca , It - ■ ■ , o- 

cooled com re- or -as mounted or. hinged h- -e -htch could oe adjusted to -eke 

i ad -siw tn i r rp- cr"Jr' i 'r * lan t- ll^1 , nf1 ■ o i j>* lYin lack in the drive chain* -n ir re 

. v . _-v oinp'’ fr^ni *hprp '■)71 f v r n't flvtlon ho 'r'' vpre pipp xfn'' , ^. t. 
for in t-nt us 
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A control lever for hiftin: the vurap drive in and out of en,^?(;ement v/as placed 

near tl^e driver. 

VeetB on the origin*-! :;roc’uction •: ir oump indicated that time required 

for the inflation of the tires v s ^renter thnn d^rired. Output v.’ae low be— 

c- use the i;- rrro f»ed • ';»/•* United by the maker* A hi/’h—speed, water-cooled 

pump ’fGs secured ••nd r ter % n-up proved it possible to inflate tires in 

half the time required by the production ,■ urp. A -.econd pump of larger cr:pa- 

city was chocked; however, it produced no niditional capacity, end ;as more 

costly and difficult to install* 

-hua, tiie "D :ckn , when faced by poor tr -ction conditions in loo e sand, 

could increoGe traction by reduciiu: the air pressure in the tires, ’/hen the 

return to high o.ir ires'ure as necessary under enemy fire, a rinim'.m time 

for inf la t Ion v.'an desirable. 

•’he j’irst attempt to meet the robl^m of inflation or daflntion was made 

by contacting v. Iva cor anies. One of them submitted a valve that was screwed 

on the existing tire valve - re;-. A turn of the new valve deflated the tires 

to ’’sand pressure", '-hereas, \ flat ion to normal driving pres cure wee obtained 

by r«n ire ho - from the ir reservoir* Upon r in/ :;u- irod •■ir pren* 

{’U'e the v Ive ouli1 utomat 1 c-'lly blow off exce w sir. '»hile much frstor 

’ an > orlyivl el—up, r ton ;ln^ V'd.icle •rpoeed it to enemy fire n nd a 

uiorrry "."'uck'’ 1 often <1< ' d 

r overcome thi difficulty GVG In.tineoriny requested *0 inver.*i/cte 

the >o IbiTi t.y f livl’atlu, q ’ defl;,1 1 t\.- t.hn - 1 mo '•\nu'' t.. neou«ily with 

he Ir f-« in mo 1 on. :hi '-iw t ember ■, 1911 • ',r first den! f^n ,>rf) o'-rd for 

mnnin'• connection's <’ irr.et. 1r 'Iron "r 00m If t»d, bln r; llrd foe . "1 w*l»» 

ho c* 0 f'p'h hub, un 1 n/* tire on )•<”• ure to Inflate n<l riq-ine vaeunm in 

deflate* n ■ the —h 0, 1 tire ronnure to elther inf1nt# 

or deflate, doth of t.henc Gyn'cmB retained the tiro valve core, which 
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:v.u‘>.om r, -.rj^x 1'/ ?(*■ t. -’if o 51* in 1 • u >• <? 0 2 • • * ' 

n ’• *a^ 1 t*n m.-e.1 irvi.fi h''- t- r^nnoc' ion ' ix)1.out ,5?- » v i••/?> f» "rvi 

r mnin^ joi •■, . i\ 

' ;1 • Proa October, , ■ 11 1 »r j. -, V: . . - ■ 

of theoe v rionr rvy.if r '•eforfi -r '■ ’ n.' toe 1 et de»cri'>e.\ - 

• fric iion, or r , of t! . :. G li hi • • ? *n 

t nlod to p- ice th*» r.tution- ry ir ' i cover cn the huh t irn 'It'- hr • 

* ’ ' ect i. . 1 h: torrionr.l force ■ - . 1 

rnt.:o-jnently 0; f • In-* :i ir . uo '/ in to tlir huj ch noer •n ’ connecting the 

hose to i .s ter id. h .. • • • ion >n . ry 17, 

-^ - » n' ub eque t nor improvement that - r • ■ 

■>n v hicier i.ft r Or >v nc cov-.1 h i ho- * roo-. iv - 

■■"itr iof.. tion tn he hi ^ck,, .bl-sr e ir’.vnr to irf ^ te or v-fi*- t.e 

11 tire ‘ il( \ ' ' ‘ ■ ! ■ - . - ‘moving fu LI 

on v.. ' . . _5 1 is held t( 

minlnu.’^, n\~ hy h ’T j-r 1 i ^r v _ nx'e 0 *ni t ’-r u;> • lonr t 

ra vehicle rf >r ce i r : , 

: . n r.ir . j h • 

r nk, r • r, driv *3 control for Inf3 ion lor 

h-- ion, n: • 1\■- h th< Ivor ■ ul phut of i * Ilf co 

y or ell res• iion 1 . rnl he for un ir - • r^rnev. 
• ' ~ V 0 */ f 

or 1 it ini 1.- t h. irev of c ,2 r vehicl* *•. 

.vll ' ts colloc u ‘er, ir* ’D'ici:" , ' ch plun^od off c1 ’1 nic^r it?. 

i:.to Che ater - ’ cl rf, nrticnl rlj - n cd. Further 

':or°» :i of Ir - -•! ..cl and ; fire - hrou^h 

.5 hull r< emer encie ; r. 0 pumj re In tailed. One, 
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•e r pur. of (0 .vHon - or- IV"'—r ■ y, "cVr \ v'-iior from the four 

’lull e'en rtrent , 'li*' other •;«, c-’otrhfur 1 ty r of IhO- -ol Ioiv-.o^tv 

■’irvi* *—c i.'.jcity, - :• loo-toil lov in ‘ho hull, rnt hii , 0 provi ’.o for 

ole • . • ' o ca. clty of h< r •> . 0th pump wort* belt* 

(' r ■ v; n !*ror t)u' • it.or 'rooo 11 or •vinf * , M (»>i 1.10 •«nt. o' oh i wnp woulrt uton-*tl- 

o 11 y f 10 It1’ J< I O Ti ; ;I<' > t • ovIn ' r-o -I; he 'tor. 

Orlylnol too ‘ of tho pun o', vnro n.-ulo hy p rtl^lly filling t)>o to' t wltli 

water r ' \ i - ’ ■ •» ter pu ed out In to bar re li >n •• he mmp« failed 

o ’••••■ot r.\tol c ' r 1 Im- t ip rn .»tly tiro •»« J10 1 r'' 1 ny b«»lLu ■■ I 1 r 'oO , o 11m 

'• ro hop. r ui on ho ilynnnoriotor vt 1 ti oltn In wot mi ry oond 1 tton**. 11' 'to— 

l.err’l nr if ’ 1 if )io )*r • 'n for f llnr* • V ”ir n« -’ punj > rr l o 

nhock < t foj' 0- p1‘.y oml hor ojiowrr* )ir > atn (tool i oji in ultl 1 from t.he 

t p tr. wan to repl 00 the hoi’ on hr erntrifu^ 1 pump ‘./tth r rh^in itrlvo lir*— 

c.'-urr itn lou fjo^iilon in t.)\r o t, ■ b Joo t.« .1 It to •. > to r, vtillr t tto » i r pump 

1 ted to re uoe haz rd. Alt ugh ny uddltloa 1 te ta were nu la on 
% 

nmpr, thr origin 1 type ft ’..ore ”r ilnod njpt <1 for production* 

* 

' 1, ( ' 't'l'T'iy n • • n • \ . 1 . • / 1. 

'.ho r 'or of tho Vuck" rf'lr oii for iroduction in ’©j t- nb»'r# 19^' , 

• nd the v- t oun’ of tlim 'i*n* on rh ngoi it irlng t)ie next three month*! 

hould h< expl I. >('. Ch nger -err in jirocow! throughout that jiorlod. ){#>fMreiico 

Oorn modo uo hr uunjor chnngen j reviour ly—coo ilng tire pum o', bilge 

, etc.— omo of 1 1 c)i "ore made in Octohrr. Other enlla for chf.ngeu, 

>ut 70 from. So tember throu^i Hovembert •• : < from several sources* Ordn nee 

direC'i\rO!! called for relnforcemo itn end e ulpmenf *0 fit ‘he '‘Duiik" to carry 

eopiipment develo'od by GMC engineering, euch no, nmd ,,eh r.i, c. nv.n ■ ter 

bucket' , ■ tov; ge for t;.r<aulin and roof bo-T, cab cover and door r-no biles 

etc. nglneoring r'ors had to be corrected, i.r., the hetch cover channels 

were too Ion , vith inch hnl» "ere located i .correctly, in-nf fi ^ 1 ^nt <djnnt‘— 





Pnge- j6 'r.r y.ff .rt His>.t.>ry 

Tue‘'i,..r, nii^or v'^ri()U'’,. roivMMon , .uch an o or/*».1onr in bnrh, r.l l bln: u'oj) 

h rik- , )• f*r; . i ;i * in r nd, eic* On .'ed upadny # e »t.enber lb, 1^‘b', thn * Duck1* 

;ook p»*rt in )t** • n hiul n df> ronr. t.r ’.ion for tho Con arviln^ Oftiror at Comp 

’"Vlr/rr In, '.o, at tho c'noln ion of Jir ornnnco, a’.ntod tho vehicle liml 

donf» every oin,- he had e;- »ect«'< of 1 ^« OMC monnol retoirned .o *'on* i'C, 

h} t nlior 17 • 19'4 • 

On October £, 19^0, .eeond MI) ck" wm, rent to ^amp 5clwardr in roorrdonce 

m: ins‘ me ion received by tale ranh from > diin^ton. 'his ve’nicle, . long 

''i*h "JuckM 93-003 that had b •■n 3 iv*r \ te •‘.ember 10, was to h >ve a 

p.rt in the a nouverr boim” held in the vaclnity of Martha*^ Vineyard I land. 

r:’he eqninment ’’s.ood by” for n tiire^'-day period, anm-ering only one coll 
% 

from a gr >up of Amy officers v.'ho v>an‘ed to coj... iore from a rpeed boat 

about 300 yards off shore. 1 here men reamed interested, and spent a little 

time inr ectin/' the vehicle, this iris-- ion t nd the pullinp of two vehicles 

out of he sand, v; ere they were stock, were the rtD icks" on y prrt in the 

maneuvers. 

'xhe first "D-.ick" , .'hich had be. n delivered in heptenber at Camp Sd'-ards, 

and been in service every day end no trouble of any kind had be n experiericed* 

‘fho^e --ho had "orked with it were loud in their nr i e of its possibilities. 

GMC engineers had decided it needed reinforcements to the hull sides for further 

t0sto, fince the maneuvers \;ere over, the second "Duck” v/rs left at Camp 

Kdv.T.rds, an<* "Duck” #003 driven back to the fectory, where it war, reworked end 

later returned to Camp Ddv/arde. 

Tnt\' ■ 1/ .^T —> r *r > r 
* l it . < r l . ii J 

vertical equipp«-nt, for the "Duck” was • noneored and . uthori^ed by tine 

Nation: 1 Defenre Fe*e rch Committee, v.'hose representatives - ere trying to 

"sell" them to the various Using "ervices of the /rny and Navy. GMC Engineerings 
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JoL v/aa rir/ rily the decicn rn • develo-Mnent oi’ i iear to directives rroni 

\ L t provide sample e^nipment, conduct teats nd to >rovi( o ' lcles9 

^Pr f• mechanics jv1 encine< rs ■ ien. and .• rr they , ©r© needed* M* ny 

complications "ere involved in th«* v of Or.ry-nce v^'-irlr•• huilt in 

n^ineerin^i and ti ■ . h fit Inc of i. -*, mthoriaed “by NDHC, • 

■n'< i‘i; 1; ® in ■••ho vaj ious tr tiona requerted "by Army* The story 

i3 herriis in c).r nol< ic l or^cr. 

vr. v 

L.- ter in Jnly, , l-'-'C neine r' ; rrc' ived i.lirec*'ive from the 

Nf.‘ioifc'l iRirnr ' Insevrch Corr* t c* to '■ rk out •: method of corrvlnr - tank 

from shore-to-chor© or h^re by - 0 "Pick MDRC pro )ored 

■ ■ ■ ’ ! . nk ( r ' ubi • • ••) h me fror, t- -o 1 rfr tub©a (8M 

dimeter pipe, H* lone) which r . from he f r id© of one bo t to the f r 

a l® >f the ot er* he tnb s ^'-c to ro to b; the m r - ing of s cable 

T ’ll led by the ^ov/er •.•loch of the "> ck'* thr-Mp-h r. -o nbiiv t ion of mntch 

locks* Vhe rotating tube nd u hich ere f toned tc the tank, 

hue "'rrit inc it to br r- l r.d or lo 

■•hod seemed unneer rily vy nd coi ic ted. %-tfeo4 model , 

o t'.u' led in 1 water t~nk, indicate^ > rokne-u^" in the .rooos-l, • nd proviied 

date for other roposaIs oi < it in OMC ex ine *ri theory behind 

the M it ferry" idea wai that he t nk id lot -c to be lifted i to osition. 

'*•' v ®ali : the o i , en partin'! Ij ubcu rged, the tanl v< Id b b< uyed 

" '-0'-:hr of he i« laced. The M2 3k" w q ort the difference 

between th wei^il >f hf tank h<.r - rns from the iisplaced -ater* 

A tanl*. of the <’• sired size van cider teat at the Oenernl Vo tore Proving 

Ground# GWO ko jineers in ected it nd ur '• t for thf in - nd ? •— 

tributioa of •' ht# lin vat n import mt ferry. Water in 



r* .0 ■ r >4i‘f or •! i p. t • r;.' p» v,. -7£» 
* I | r 

’ t- ml lot only r lec ’ cm, u ls( Lght * n( 

~’r)u level, but rv-1]! ir 

>\r V ■ ^ t < tfr-tl/'ht V!" to 

'rlv- I* <1 lo .'o ' m r lo h t 1 r'V' '’ll 

nbovr before5 r •* o.y for the ► . t 

In • * 4 ' i " rocr v ? s ... ^ t nk 

loc ' 1, f< 4' 4- 
- I ■ : Urh 

ter of • ;• ey ' 1 • ! Vo i . » r. • Hon C:*.’cu] 

• -V 

■S r. f 

ended fro . r id< ' ' ’ . ■ 1 . — n eanl ! 

- — ■ ■ *e hockec5, ’ ere nk t ront 

■;' re • r ■ ' ■ '' ■ v *.r -ok 

In1 , ‘ *-v ' ■ i'. ■ ' ' ’ " 1 -:'- r-vchetP r ■ ■ n ■ ’' '. 

H nr/.nr h.- ‘-.nk fror ;o>> -id'-o lc "r'.'-kp” tl ther towr.rrl' the 

cr v \ • - ' i 

f t ' • • . t ,p vlo *- ]' • •pr> T: t ♦ (‘O f i -* 

hi;'hr ; un • " . r r" ' ,r eI’' 

y»e 

horl?ont»ll; • r'.• front ' ■ f y*- r1 "n- ■ In--” !r* /"T* n* 

; ^ 1 f- 

-O - 1 f- v’ *’r r.t r 

1 -'110, :.<• •- 

-, vv /n ' • ^ 'o p 1 

; . i i ■ . • • 
n ‘ ckl: . j- r i- • he 

sre'f built int i ■ , ••: ’ , , 

; He:' .’i- •'"'TV'llV .t t) IT' J'p 

jrr -’nr 1.i Lor' • 

ri1 ' : . 

• f '’I ’ 

^ vP 

• r ft -r l rc r 

V.. A J J- 

. . t . . 

1 Turi n ro ft 

• r If te c •;i 

^ool” for x\ ndlin- 

i t':n’In ' r r to. 

•1 *n» i • 11 ■ , ' ■1 

’ r 

i ^ v*'■ pe l £ *‘*11 l»0( ’ • 

t il ' • 

‘' ’ *7 1 • 

■ nr 

n • r* » *» 
’ft \i r; . , 

or 1, mV r y- -a T\n>” *. O’" 

Vp -fir 4 r 1 ^ c ’ • v i if 
. ^ r •r., v y '' . a * ' ^ "» .* |0* 

K-4
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r- qulred fe n the ‘''Vir'-'-" for the tank, 

' ■ ’ • c ' t Rd c ec ionr ''>• ■ 1 n the 

, f ch ng a • •<'■''(> m; ie nd ©11 as In rr Li ess on 

T* 7 • n of Amy men c:..re to the "finer-1 !?o or" Proving 

tch the In lishi to of t! e ’’Duck". he t nk-llftlng 

. Ipf., c rrj In he tnnlr, »re le eros 

” - /r tfc r ■ r." inn*;.- , • n.' 1-]/:' /'nr nr- •> .' e # 

c ' x F nr •. ' 1 . ere f 11 .e i.-lth t nk-1 If tin/1 

• full c cargo pne 1 • r«~, ) } fourth i 

• : " '• n1.1 rely nrci ful# 

Mi ■ ' ... , ' v. r n to he ) fixed inlon the 

r f ■ ) \t - i nL""* ! f" * 1 n «' ^ i »>«• 

ted * • r r' w • )f j ‘ • . v- v _ 

fin t ■ o .'ir l -rr oonld 'r \j ci\ t.o l vov‘ h» 

T . ^ ■' '" * •’ t’ 1 rn t on "• .nc'ior "DnrUr,M n<•• -i 
« 

nc rev’.’lon for l'. • "! ' Mon of hr t/.nk-l 1 f M’-r 

Officer;' of t!'.*' n r of •<.•• u< <• ore pr© -vi’ for ihr '.mt.'i’ilirr S.) 

i lion ' he CJener.'* 1 V.o tor • • ’ * md, Lf ter 11 .— 

' '\r tion of Me i v ylng eoI. • r' , nd ;* lierro;; , t- Ion of nirtho. ! r> 

I).* u-fid, th<- -r on re * red o t’e c In.* hou*e for tMcm Ion, • * y p- i>. • 

• ir of • - Vf lojiin;: a device to not onlt, c* v. y m» diiim \ nk t ‘mt .,1 0 

' in nee v cl , Interest \ lao exnr - in pro o l for h< oon— 

r. tr c ion of <>o . .. x f * n* j'ont-' >ji brld.n » . 

W-‘C 1 : ng fn< . : . ! ' ... hla was e proi.oi el 

to f rry f lu:at or K-1-, t -ik #olghl ,000 :.o'.ui , ic .-1 'ht of 

■ ■ 1 i revlou Iv c *rl , Ml ; . i-U’i earn had b. an oelded, n' er< 
% 

vnter«»tight t< lovel# . Ir ic * ■ •• i from the r itor v/er< M 1 • 

n •« i < 1 . o h tidla, Ohe ‘u ] * un . ion nd rig -Ing r*'— 



GKC '.'tr ..fl Tt Hi'.;t r 

■ained the * , but 1 rt • /' • ■'. 

••or*1 *ic<' l In pi ice of " f •)** on, n ' T" ' il 

C 1\‘ , .1 : , ■ 1* r, n T ■ ' Vf* r 'IP r.-IVj*• .it* the 

k •v ■ ^. I - c , 1 ' i 1 

" , hr 1 'oul \ IpVion , ’ . ik •• * ion • 

An IWU tank ec procured fror e A: fir In October* 

A . ime, the ne t nk r i * ■' -v k ‘ t ", h ' : 

JTo2 •"* • • sc of rellnin ry tri 1 led to r Ion * the 

ner, 1 Jo or Arovi ;• Gr -uru . Oc*o'o-r 10"h, ^ I 

A-. .• :ulin#: the lp-errtr- ion 'f L’ctcb^r 10th on i n} rr? Jve ;*rnu.' of 

milltur p'•n not only fr r n Arn*«’ , Vat fr^m ‘•V '' r* ’ i' h nd 

ieo as ell* 1 i * in ration er< i follo'n i 

U) ;• - n. 1 y— vj f • • ” 

oa] It;/ of 30• °00 Ibf?*, t ■ . ” ^; iu ■ v ' ‘ , * 

• "6x6" true - 7 lo • , • • • 

1 ' • , "• 0 shore . Ey : ■ ' .1 • r. t • 13 he r 

• r *'• {?.) _ no tratioi a. • - 

'' v 1 ; in^ nilit ary :• 1 i n w ' v. "r G oft 1 TP' o • t .em t 

; " * '. hi ii in iv , • •' • of 
# 

0•• -i • • • ; * ‘ ; he lake ,fith i , t ir t n ‘ ' ■ • nd nersh 

requlrl.h ' ■ * . *. ' ’ # ( > 

* he , DO—3b. medium ” f • • 

ion of ’ll the* ••or) t.h t rt •nir'Vs •te.'oroof '■ r t 

t— 

' ♦ ^ > r< V •no it f. • 

ere 1 irortfVp ’ , n r ' ’. n • • • onling 

operation* It required g e cro * — / • - 

irj end one r inu te fc r oh . ’ ' on r . ’ c n ■ 3> 

, T* -l •<' ♦ r t ir >•• . 

/ 



r>' effort IM rv 81 

T Y Y 

f *. 1 * , or ’ry f rrj. , o. ®r-'- tions jy --r y enrl np-prn • 'as unTi/il’y c^one 

vy ’ivcrln ' on rlc .•* ns lo 'o 1 •th non • nd vehicles* OM 

: .ti:' " ti ■ ther 1th cro tube , ■ hlch 

lie f rtur« • < •"■■■ • orted • o f id . •, run •l’. j*ore 

f • , on hi sited !\e velilcl to be f rrled* On t -o ^Ducks’* '.hie 

• v 11ml te ’to ' c rr; i •< of truckt , irmored c re xid light 

tot 1 • ’ >f r'- r of e ■ hides c uld not < ooed ^0,000 

c>-- • ..... !’i 1 -v { nd spacing ^ PucksH on the • ter* undei 

i lo ’, •• i ' . c " r- rry"# Ho irer, in t • e of t) e 

; • fry. ] ; t.-ht •'• • Ide to frrrlpd r ted n hrei 

• vn 'or ‘ i ■ 1■ f . ,' to hr 11ffonod c bio trun < • 

•D * l,r! t 'hro ^ r. *'.1 r.'n. •. i 10 font Ion , >. r. 1 o 1 ho tuhrr , • 'need 

for whoel • iclr . I 1 r« 1 re * • 1 on the • • • 

' . : i Jcod ul In Lino Ith he h«»r1 'nt 1 tj . , 

nit 1 • . t .■ • n " ’ 1 ■ 1 ^ o ' v# 

'>io or!(*Jn' 1 L’o *.n » .1 rtv«' thr v ilcie u, ^hr r mn t thf» trrn 

’ , n • 'vl”’n off* ' * end l.-.co t >'i • ;i »'vor 

' on • ni ' f the )9000 >tm "t • ionrn •- 

tiro.., 0n< i,‘^e‘stion m lo t< 11 tl Lo.'«d on 

tiro 1. cln I''1 — 1 Init i? ? :*ut.* \*n ’er th° ■*•*' 1 ’ nl* ’ ir!; tin- 

I nd o r ut tliir. 1 rrt J»'01.< 1 rMr t le 1* 

''o t. * re t >n • ol ,»a torn lo.tflnr oy hnck 1 n; 'ho v Iris u > on ' ho 

rl nd ’mlo d t n" It In o -vn ni • r f roi* tho orn. ht no * ho.’ • «tV o,' t hut 

ro' Ith,out. diff irultip'’. 

A -‘enli'n 'Tin lo id out t ? o.h e ! 1 r lor „• h in* * ro ch . » t!:'• t n • • 

v. i ; , nhu. omit tin. ho •• lo din-' rl unlom’ n • 1 1 ch rovldi <-on 1 

■’ ition on 11 ■ • hiring tlie > ore i ion* hi ho '* too tor" 

t 



'• .C . .r r.’crt HI/’ • rj* 
S.? 

: , „U ; 31-foot - ; , leh on thr cro ul • ■ «en 

; . 1 -c .■ r, rrlor . in . o-'.tion, lho tm-'V 
•v v, ''•’•n •r h' •> v- v 

•*.? ■ r • li•*»! 1 it 

ilc , 1 r 
jD!iple«l# ' . rznltted r - . 

to t V ■ . ’ r j* ,v,‘br; . ■. '.»*• crn io 

v ’ Iclc* •n’ll,'. rrlv *n • 

,-'p- ■ -r tub-? to 

r n. 

ro’T.vl. For lo°. in/7; the 

* 1 - ■ - 4 » ■ i rock t 
» 

V,ri-,o. tic i"icn, he ^1-foot 

■ O 11 V « 

1 

r :.) -''Vt’ 0 o?n tr-r 

„ 4^*i- - • o^ --rJ to ive i. conterirr: *v. ■ re 

on tho \ohicle ^ J' ' r ■L 

b-o lo4-' ti 3. r ru, 

vl (>0‘4 3.y 

Uy a ■ tn ^ it. elf tc ^ 

hr 1-fort 

emit n rryi.u;: h*--* 

ov 

. • 

1 M rs.«> thr 1 v t lon.;-th u’*'7- 

to 4' - • ' n ”itl 1 >r n ‘ . M o, it re - 

. • irre^ul ri i of ' rr In hen loading# 

v ,f..]i bolted *o-rt -her at V»o )lrccs to 

• • o . 31-foot rr , 
•» 

t • 1. • iov ly if 'en ny 1 

1 ; under t! • ov: cro tuV. 

,x**. r: ] , ; cill •. the h -ndling 

0,00( ound v : Ol 

' >.t ’re t. ne lonr- hy a 

_ : •* >n •tr4t ion 

c ' ion • 

t rollo Cc ober 10, e*v i c - ‘-,- 

• ■ c iv hereby ' n ri 

c% T <•' * ' 
, le * 0 

. ,f "’rr 

f ; ' ' ‘ ’ 1 

t> t*farter1 

. fit f ur :r to r kt ii »nt# 

sore 1" ■ f t ife . I ' r ■- : 

.,r? r-4ir- ! h - ny holt- to r*<i"t - Vrdir.y of ite long 

\v--. 
e* » ^ . 

. - r*»« 9 r* * > *1 

‘ t) \} C' v***- 
9 

• i"**; ' ro^.k^ ' ovor 

n’ • • difficult 

to ,1'c ir ostler 
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I- r.r, d.-ch1*-' to i i ■v . A v te another idee, he tre id ways were dis¬ 

connected t the ce ter t,\ihe nd nid-ny on the ramped r.ectiono, h‘he ranpea 

ion? era pinned together h* h< • could readily he remored, nc; ‘he 

u-n: r ec‘lonr • ^re 1-id on he cantor ,nb*> '-nr locked i to position by o 

ch in. At the joints ^i<V'ny in the rojnp, a li#?ht • heet ste-1 rectangular 

r rr,n r , -ver ely under t tread t . From he ends of e bi kB, article 

/ ca ,lr> nn to pulley on each ho- dr-k -nd hir. brnupfrt the cable in lino with 

.do Chock at the hare of the vin^shield. Aach cable as carried through the 
i 

chock to mtch block, which a” coupled to the inch cable. he operation 

of both •finches •• if .ult; neour ly roiled the ramp and v< icle to a horizontal 

■ q-i ion, the • ei'dit jei -r ( ert-ibut d between the cabl^e and spreader tubes 

rin his er ' 5. >n, ro 1 s son? i lered quite practical} there¬ 

fore, the M teetf rK principle -a discarded, • nd a ter t of thi/ new idea was 

n-de aft r ro orMnr the teeter ty n'terial. 

Lr.ter, it •.•nr al.-o 5ecided to i «cre e the •.i’ths of he tread- ey8 for a 

ff-r-' rc ch in order t< scot vehicle of v rious treads* v ' >r® t'r 

li t tvo-jj ck cable tr xred tinder he " , nd 

th- end* of ‘he tube a ere ♦'n .onl-iered” :q ,-r on ‘he corners of the pintle 

■ hi* F*rmitt • reduction in i*< >f tube eyes, intle re- 

inf-rcet-n*, nd in the "hr rM ..ni ''cclnmn'’ of the Miber., 

'faring this eriod, nother ' ere ;np t.pe o ry .-.ft was proposed, 

your MDuck v;ere to be tied t< ether ith bj rea ei ■ • ' cable , ioil - 

*0 *p r fro—"Duck” f ‘, ■' “ayi nd rue sin/1; had to be deeper n1 tron^er 

ln ,.rr c rr. .,,000 •'uA nk. The only advantage vas the 

elimination of -aUr r e^linr difficulties nd device-, '.he idea wrn net 

, fried be ond the ro o " ., 1 '' the necessity of using equipment 

of rt ■ r t, -rhich pi ced hi/th load cone ‘ • one on the ,,>ick^tt , more 

off iy . \v nta-'e ir.ed. 
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r pr« ure to mf t d te fc r 

*•'' ’ ’ •’•••'. non • ion. On Oc v ■ r /, he 'ir r raft • r. • • ••, 

' 1 V% no-• : —the 411 tor” ?.nother jar le 

' ’ ' " : n * * 7 • cl ed r rial f th rilin' 1 rafr, 

' ' ' " . t'll ref In • 1 - ' t l the rr ft 

h'mon r, r. t- t.> ih- \T. y on Oc o 1C th. 

t* tr<*'r> (I • T • . r* 

vhr ld( of '; ’ V- f " ) ck" for cntoon^ h d b <~n f ted oy the Cornc 

of -ri ^r’ r >rt 3ielvolr In June, L . »luepr1 f ihelr equip! nt 

u ed in building • recalv d for . >y ‘ ' Ifingin r , who • her. 

made tentt Ivo pr o a 1b, Foil ■' • 1 . ntom Proving Ground de- 

ri0na ration' of eotemorr J n.C , r'-' .-..eiaepr "ore roono’ tod to tudy 
# 

further the explication of .;r:y ' nrlnoors H-10 hi.-hv y hr4 -e : n'' the Armored 

Force Aretdry^y >iri'ige to the ,,h ickM • 

Che H-10 bridge var conv oced of a .»! r>e ’ roodway , '•> -.ut 11 f • t n-r, 

laid on etenl oox ty}ie -Ird-rr. two feet vide, four f^t high and v-enty foot 

long. •’.•"re gird ra rf ted on wooden earing ort laic -rot thi on -an. 

*'ach >air of yird.ro re^tln,' on ;,h ,o torn vr-.z inucd. flerlhly to adjoining 

oner, thur facilitatin' the distribution of lood to po..toonr, 

-h« c^n ver of ron« vrsv of the bridge •••rp ".1 on the ’’D’lck11 « ■ clo e to 

the center of boyymcy ar. cle rrncc beV’cer. thr> from oox irdr r - no the pteor- 

ing wheel "ould i^ermit. 'ho irdrro had to be i;'” above the '’Duckt'1 deck to 

clear die- mdi' tor r ir ootletr, the ado t* rr ere tor-1 chan ie 1 ’'elded 

■pi se o«c d to a bearing yl te at the top and to load d ic tr Ibuti:) • .'irlo at the 

bo on. he latter was bolted thrown the deck to lugs, and vs reiiiforced 

by angler on tu in- ide of the y-nnel-. Chere "ere four ado.)V-rr., each about 

40 inches vide, tvo on either side of the "Duck14. hey were stiffened 
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l\A^r 1/y by ft cro" ch: n ie 1 bolted to the rear of ftrvch ado tor. rlach WT)''CkM 

would on ort : ylnum lood of ^fOOO ';oimdp., which brought tho "ater line 

' -l thin G inchcr of tho deck* 

-'he tread '.y bridge, j u-ed '>;* the Armored Forces, consir ted of t,fo 

milt-no teel trou h , or chute , -h ut ‘hr^r fo/;t -ide by thirteen feet long, 

e erf' t.urf^c^d '-.’i • h grille1 n-i- ..i’, nd l >id on inflated r^.bber 

•on .,oon*' • he r C opt ere , hieh i ort" 1 the ’i—10 bridge, rerved the ^ ame 

ur o f for treeeo tion - - u ed in he Mr)uck" bridge. 

. 'em le et- of •.doatfTe were m.-de, and ’''-mile ,,]>Tckpw fit ed to receive 

them, burin* the dr- ign of th 5ry roft, it ou ible to .rovide come 

ia -••r h' • 'ility bet een he dry '•nd vet fer^y equiument by uelng the came 

a, reader our-', 1 title loot l-.»r , etc. L*>t"r, It ocruref to G!‘C engineers that 

bridge 'cc. lion? might . nilt by uti1 icing m !ky of these : ume party, and, 

de a result, a number of ’.ckn'’ c old be o"■ i ged *.nd loaded • ith this equ.i]i- 

m r.t ‘ ; f- rry n t.uic, carry c trock, or build a bridge. rm 

In oho benign of lie d'C bridge, the A rry engineer'e standard planked 

r - d ay, c n is tin f •' . • , 1•, n u e< . hie road*n y 

v..*.r lr id on top of three li'C reader tubes, the nrr an used uith "et and 

dry ferries , Ju t above .he coar in,-, t- clorr to the con er of bo ynney an its 

low lev^l permit4». d., hr reader tube - ■.•err 1 !• n^rcr " the '’Diick” on nf'tciied 

adopter angle , which were soiled to the **ck and coering na r>ermnnent e ui' — 

I • ch >ridge section coal, .>*• muntcMl on a "Duck" at some rlieltered 

nuot, and then irivrn to th ■ trr \ here it could oe maneuvered against n cur¬ 

rent, or over md r »und obt taclen into ridging onltlon. At thir tim*», 

verticie diagonal cablet vrre hitched to e-ch -'Ijr-cent rtDuckrt at t e front and 

rear, .hone cab lor ere on tightened by h nd—adjusted Jacks, ••'uich were 

c'Upleo to p i at Ion at -hr front nd rear of each " 'nek'’. The small gap between 

the ru port tube** war >rif’ge' Iv chan el rr'ac,,r- thrt rented on tlie eye ends of 
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tub ■ , u; " vl ■ j Inuou .-""i •cr' for r- ■ y • # 

- , i 

^ W> | 1 n Jov■ n-.irr 7» ^ or'■ tvn ’** uckr»M o rroviiriotc’/n, Mnnmrh' 

t» • - * * .cj-r.1* c* ” •» ’ 'x ,Tir {QY ^O.- 

«bls 'i nrptlon lv. r r. ©3 ©r • ■ *o: ■ • j ’• - © 

- • - • • • i • n ocl •;} ’ Ired for n ^ 

-o-nhoro -or, r.-tlor*. 

we ..n Uod 1 • r<> utc v. be >»nc o.; ‘orKt " l:» *rf ve. ^rde” 

i-• Here - ■ . i , • i <h*i cold, from No >tjr to M rcht 

^ | Prov 3 , ■ :> in . • • * inoh1b1ou Con r • i 

on ube 

•» o r- 01 w «.* locr.tod, i; on lu ‘n r 

•'» r ore, 

full fury of !'.* oof n. 

. RB t id t , 

rf }.o vc) icle ■ pxoo ed o the 

N. f • • C • nd : r on. th r nrntfl f ^ • 

Ions, n the Ir ructioi . ‘ • ... he c bject of 1 br' q 

tea* * vn* t< ov* lop u-.ce re for \o j • - cl ^" ' h on nd r.. tf'/i-l 

Libert; lu. \ 1 : in relirvinn . 

Af ny trl ila * — i •< , • , • '1 In r '■■ ■ '. 

iter whi 1 e 3.o wori < . ■ . ne • ‘■h0 " D^irk” 

■.‘HU* j; on l- o-h • - lx.,1 o hr *hli . 

ri us Iz* .• • •••: • , ! ! 11 y i ’ o c r 

1 , 11 , tc( e - *llle i th •• . v i- 

by nets and llnp Ich ere lowered i ito the cur^ pac f •’ > "Du ;krt. 

Itioi f flui • It • 1 trr vehicle . i In this ■ • - 

tion* Ihe nr© af the ’'A” frr.me, ' - • ? • H!C .'r h •• . 

C3 «i tl c u efu] ne f th* Duel : v* the 1 cl 

n the ’’Duck", r ' - ' • , irch c le. ' . , i • • 
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rvy he v; , Ir'ar^ lo a, rmch • • Jeep or lO^cun howitzer* 

.. n.y iriala cr^ held carry la • nv ter l? 1 from * hi > to ini nd dump, until 

irococ’'*re an •' '..'.hi1 hr-0 ' ' . ieoy a ,t:)uck'1 could handle 10 tone of car^o per 

hour. -1 o ho ''"hick", lo'-da 1 • ' * h for, ac tPBted foln/t Into and out. of the 

ter, n■ up solely loiir • if h- • ch^ , In ad ition, the "Duck" pulled a 

J —foot 1.1 r-i-*of " rhr rip oh '• ere i* h d n n t r'nded* 

.• ci ° trip made by one of the "Puckn" to Quincy, Man <•’ r.chur e 11 s, where 

an 1.5. . o't wno J anchor, "'hi >0't could be opened at the .»ow, ^nd a 

r^:-u lorro’ 1 * < 1 'tor. ,nhe "?uck" wont out, rlimbed up the romp Into 

v;!, n4 'or ''run • ■ ir* 'hi' o 'ration - ■i.<' roprated -ever 1 tinee, 

ich the ’'hack'' "vlnche " It If up hackwi rds into the ahij • 

II pp|l / \r-' • —. 

Or. )ec her . , ibou . 100 A.M., . <;.i: treoe c 11 • received at the V’>ckM 

i u r t ' fr< . he Com t G'r vC • t ChLard yaw] , i l th nevon men ahoarc , 

.raj re e< f a £ er ■ the Cape, li'O yards off ahar*. 

7C^-r.iln ■ ind Jid hi,*h v."s.ve d; do hi launchln.-t of • life e.v‘ rrnely 

difficult. 

i'vo "Duck:;" ore driven over . nd nd bru h to he h- ach, vd ere s vroun 

of cm . ‘ jpvrd men h'd '• ' le ’ •.. \ ,h 11 fo-rnvln/t equipment. One of the 

"Juckr" churno'* ou o .he • <••• r f't nor*, took the : cv* n men abo rd, n'1 rrturnad 

to the >each—the round ». : Having t ken nix minutes* ho MDucks" Hen re- 

urn"* h, boat and r>rov d l nc or, dro• piny i - in «'.o. p --a er for 

; cur it; . y mor 1 •, / c ' d lo nu eared* bi ha men had • • r o ived 

from t;0 I 'l-' dro-nln,*’:. 

Crl\C Inline.'rin^ had , lx m^n m h nd for thr* * nr,ire four '•■'r>kn neriod 

1 ■ 'in,' ith % rietj of ro >li m under ;ry in' conditions* • le ie p *o1 lem 

v ' r r» ho i din, , h'U1 lay md liny of ino,*e th n 100 mm Incluilin. 



OKC Vnr Effort History 

.'•'nd Navy personnel tin' clvllli nr,# Oth^r pro’blen «-vo the* •n ly of f-r-i 

oil for ihc lighter, oil, ;a-, ; nd • intr r .ee for tho "Ducks”, 

etc. 

'Uriny to^ on Ire perio>n , .1.0 -r 3 '' .or:o Office". s in ^- ' ly cont oct 

',l“ii .ill t’.cpo f'Ctivi ■ i g n. Kr tor * ■• 1 ''r ■ r? e u’ n ’ for*’ordp^ nn ' r -I'C'-.t 

tree sure, n chnnge* r« ■ :.v.- tlgnte( , ested nd rele . I* is in erest— 

i’V to notp that more "hen 7‘j UflV r^nt It^rs • ore roinr ch-nred or under cor- 

nl’ora lion for chnn^o ' c a re "It of h - -1 |j* Irec 1 v ' f j * - »"«* « ^, 

or Ordn.' nee, 1 ofn#» of h* ro • 'ere oy ton'*Ivo t • r/1 on • r revol'*. ion rv# v i1- 

war. he con r.- Heed control for tire ^oo'-vre • h ’ '.to n n' -<';rlred hy 

N.D,D,C.g •~nd devoloned hy -iiC. 

T 1 

he « onstratlon held at C 2 >n Decen er - ' ;, re tl 

1 rge t jrou yet r>emoled the MD^ickM put throng Its , v.o 

ro -t^r of ‘hocc preaent ont-in- iV.r n.of hi -h rr.nkiny offici i- from the 

l!.S. Army, N'.vy, M rine Cor ’’.C. Co--1 Cn- rd, the F,' . I. , ^ri*i h rmy, 

Cm’idl n rr.y, F.'.P.C. n' CMC, 

nn "Ducks” v re u-cd in 1- one * —■ • Ion—f-*o errroh**-erv'‘ r** tc 

shlp^-slde nd four c ers ere preload* th c rro of 10[ , r-m ci 

and smnumitioj , in ‘.ho hoi1 of liVrty ^>h •*• n.’ or- d about 

7/4 of a mile off shore. Four more ere tioned on he beach for lording 

shlp^-alde u equently. he wDucks” ho rd ere lek* 1 • by th< 

ship1? crane nd lo” red i ito the < ter. hry then Ttroceodc’ to ‘ha beach 

one by road wry to the 'njrtp, ’.'here the -.y^ Hr .--.re unlo W# 

Demonstrations were m-de by the '’Duck'1 cor’-yin;* -pen tv'- 105m ho* i r-» r r 

in and out of he water, nd up t.ho -n.dy ^ lo v - nr hr- br' ch. he lOfmm 

on “a- then unloaded, oln‘ led behind he "Duck'’, no drmn over rouyh t.err in. 
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-hPre operfltionn ^vokea favorable, though restrained, copnonls. 

As n result, arr-n^em^nts wore made to hoi1 further ' rl*:]'- °.nd Aeraon- 

nt- Ions at Fort Story about January b, iqUt, v;hloh would involve a much 

lnr,,rr ^roup of HT)uck‘’". Four "u ch-." were driven d^-m f^om Provlncet^-n on 

!)eeerber lU,_nix wore t»rrc to come from GlrC vn^in*' rln; , vni3 2 from ,he 

production line. .’he six from Fn-tnerrin^ ere up^lie-' ”ith voricu con- 

tiv. ion'' of -peel 1 equipment, Inclunin," the ’’wet ferry11, ..nr ry 

f,.rrv« the central tire inf?, at ion extern, *he In art type air comorcesor, 

extended, carr.o cor-in *< , etc., for r -eciel tent rk. In Edition, other ' 

kl,, 0f -.one of hie on indent ’o o ..t tn.: pro orrd for uVeqnent une. 

A ‘-•re;-', variety of nests -pre made from Peconber 1^) to J nunry If'• Fie 

init,l' 1 job as to in r ct y4 crow- of driv r<-- to h'ndle the '!>-.ckrn. A 

■ Impllfied driver’s inr truetion n mini vn* prepared for their u-e. ^ ”ftre 

narte, carrying - medium tank by Mwet frrryM in rou,-h weter. he tank ves 

Milled by the ’’Thick" over s sand bar on '-hich it -r Minded. ri 1 o.. ry 

ferry”, or r? f in^, u Hiring o'’uinm/nt brought from GMC nn-ine.-rlne -ho", 

were made, includin the tr n- ortinr of i ruck in •• ich a j- p -'as carried. 

A ne- - type of dry raft wr, made up u-inv "ood in; tend of r ;.eol in order to re¬ 

duce weight, ur e n noncritic 1 material and made as embly >or iblo on the 

"Ducks" at ship- ice, 

ho hi-hli ••••t of 11 fie-e • tr was the demons r- ion on January S, 

194^. Vdiile .ho T-np of officer n ad in y war, not an lerre an the December 

7 th croup, i i.n ieciaiona ore to - of eqTial import. h-c-lve "Ducks” -ere used 

in competition with tnclvc landing boats in a ohij>-to- here demonstration from an 

Army r iv ort anchored a mile off shore. he '’Ducks'' and landing boats were 

roloaded and started from sh ip' - 'lie simulmmcou-ly 0 the dump on ho bench, 

he Indiny boat-, ho-evor, hod 100 men for h-ndlinr ma-erirla who waded out 
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in t-hf water '.-o th« I' nHm' .0 t » ' • they cene 10 r r. top* A Mbucket ’bri^.de" 

win forne ’ to pr»sn * h»-> c'-r. :o froin t)ir bo-- tc to a M0•‘ind uledM , ’'hich was then 

pulled ewoy by r tr ctor* 

As a renult, he "Ducks" h ndled about 5^ tons of materini in 2t^-l/2 

minutes-- he l-n-'in, • boatv., re uired 1—1/2 hours, or 3 time'' as much time, 

for h a . 1 in;■ the ' ne 'ourr of w. teri 1. more obvious di advrntage of the 

landing .»o< t operations was the concentrated grouping of the 100 men -ho would 

be expo ed to /pin fire -nd ■ e ther ’bile unloading the bott. 

Coincident with the 'rmon: 'v ion, OMC was directed to repare 100 

& po ills for rhipn'-'-nt to t’.e v rious fiKhtin.1’ fronts, v^here their 

tactical value could be drvoloped o er combat conditionr• Crewr ’-ere to 

be trained. :t Fort dtor-; , n' r-' ^ry Jo '*0 lone; with r.he vehicles* 

: lw "D CK" ;jO V - T' r 

rer ult of inerna' ed oxp'-rie >ce wf ♦ h the "Duck" from a production standpoint ns 

well as the result of tests conducted by CJ!C engineering in an effort to im¬ 

prove die "Duck" nd extend its u’efulftcse* Changes •ere made on many items 

and included p new exhaur mufflrr, revi'-ed seat curhionr., c revised rudder 

shaft, den urrrble brake ’rune, nr r •'in-mountv a new type ”indrhield, etc. 

As an example of an improvement, the windshield deri.pn c.hange will be 

cited. Vhilr the win'-hiel -u1d take the pounding of the ten-foot waves 

that, were encountered on :he cart coast tents, it failed when subjected to the 

fifteen-foot waves enco at- red on the -'net const* Devision of the surf plate 

by extendin' it to the top of .hr ■ lode: 'eld m’ ^ tren;* .honing of h# top rail 

and sid© por ts •■ere nece o.ary before he des ign wan considered, satisfactory* 
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Another In ercs in rhan.^o ' . h*> rtMioo 1 ^nin/ of the -rter propeller 

c« . e* he first $00 N Ducks ^ h d a fir el ratio in th# <•• f bo h n«l 

•eveyse speeds* ESxperlence in nene iverin^ he "T—.ok" ( br kin it “e ; r.nd 

back in up, had ohov,n a hi^er 'pee*' in rev*- rre ,*;€• r a. ? ' ’ r- le* 

eats \/ere run in J nuary 19*n , * t he oupe hip oin to '•'if, 

for the propeller cn e revision* ’• .vo—speed care * •• .hen 'er,'’pnel to per nit 

the use of the vp 731-r propeller t hr ft. Follow in-* the eor lotion of ‘he " Ti* 

(IMG built a r.anole in engineerIny nd in tailed the no,‘ c-rf In t, " j'rk" for 
0 

testing* Rrnulte of the testr roved thvt the higher r red in '•' v- r e, ’-’iien 

used as br?ikin • control, ,me t.;utirlly ^ n roved the v/eter porf rnance cf * he 

Following approval by Ordnance, six of the new •• ,er , re .oiler speed 

cases vere built up in the GMC en :ineeri n/.* n’:op3 in dv nee of iro^uction. 

’v A-Ft tr AKF Ar-V-r- A^’ 

As previously mentioned, the A-frame 'f ■ lifting device mounted on the 

rear of the "Duck" to facilitate loadinr or unloadinr: other vehicles. he two 

lef:s of the A—fran*3 ; ’■raddled the -inch nd joined at the to . '.’ron. the tor-, 

two stay cables were run to the front end of the "Deck" and fen toned on either 

ride to hold the frame in o ition* he inch cable •••at .cesed through r 

sheave and match block at the top of the A-frame. his permitted the lifting 

of loads up to pounds* 0v>~rlo.'lin, ■ -ould re ult in the fi’cnt. vheel0 of the 

vehicle b.-ln lifted from the und* 

The A-frame w-s deciftned • 0 thet it could be nnickly dinarr«-*mbl*'d end 

carried in the "Duck". he r vice u. eful not only in h ndlin.- c: r, o hoxet, 

je p- and the lO^nm Hov/itzer, but r Im the variou" ferry inn devices m4 hr i ^, *e— 

in^ equipment that hod be* n eecifcied 0 be car-led in the "Duck" 
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i’he ori 'Innl ° first d^ron*5 tra > e(i at Province to-'n, u«ed round 

c<?1 ir k:os ts os Ipga fitto-’ v;i ih metal connections • A later design used steel 

incre- ert lifting height hich im roved the ure of the A-frnne. "he limited 

u ^ly of ete 1 soon mad* the vj'e of cedar post0 necessary ag in. Later, ,-,hen 

the u^-.p o’1' rteel '• s au1 hori"e 1 for fifteen A-fraioe assen^lies, the design 

utilized 1-=- ctlon lege v/ith tubular struts. When a production order for bOQ 

A-frames followed, a -oinplifled design wao released u-’in,0' "bo'ii tubular struts 

and tubular legs. 

A method for utilizing the ‘-frone to carry n load "on the hook" above the 

v.\ t«*r vrft~ worked out. Tluri r the ooerasion empty oil barrels were U'ed as pon¬ 

toons by lashing them to the ridea and rear deck of the "Duck". '.Phis prevented 

the "Duck" from tl ring ov*r In rough water, • hich might have resulted from 

the wei -ht of the swinging lord on the hook of the A-frame. 

inverted position. Its ex fitted over n davit ere on the center line of 

the rear deck at the com ing. One leg uns placed in a v^rticle position and 

held in ploco b; six c. birr fr<»m its top to tvo mooring eyes amidship end to 

leg in po-i'ion. 

‘h0 lo' wr" lifted b • i ch power. he inch cable v/as directed forward 

around a at *nd;.rd "Duck" n tor block hooked to the be e of the Vt thence to 

nnd over ^ unlley built into he uter end of the -ngulnr leg. Although the 

& Inch pouer r i'-ed the lo^d v rtico.',ly i necessary to manualy cove the 
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s 

jWV-fr-:.mfi he ’ :m dvMitr-^r ovor the V-fr?me• Vhe V-frTno could he 

used only to load or tc ’inlord other vehicles* /v—V—frrnf* could do this 

nnd in addition could hrndle the car *o of the Duck11 on vhich i v.'os MO’inted# 

Ordnonce ordered; two pam Irs of the A-V—frame which • ere built in the 

G!iC experimental chop. *>• to disclosed that loads up to 6,000 sounds could 

be lifted without tip’in* the "Duck" but that rn additional enrtch block 

necessary to ov rcome the 5,000 pound limitation of the winch. The two sam¬ 

ple sets of equipment vere ship ed to Hampton Hoads, Virginia, on September 7, 

194U. 

-;>w TTp^p 

^ollo -'in,i relimin. ry discussion vith N.D.D.C. in November of 19^D, CMC 

engineers were recues ted «(C proceed . i h the d-r i;tn nd build in,; of a aarple 

•’tvo-wheeled boat" for hitch!nr behind the "Duck", Devernl proposal' dth 

drnvinps ere submit *e-', one with a step, od bottom that would drop between the 

wheels, a cccond ’-'ith a V-bot‘om design. ’'he 1. ter w-.^ . «lect‘d for the 

fin/i.1 design. 

he trailer was to be ured to double the carrying capacity of the "Duck" 

for certain military opcr; ti onr- * A car to conr-.-rtnent duplicatin ’ that of the 

"Duck" was provided within the hull of the trailer whose displacement would 

result in th<- same "free board" rr the "Duck". 
$ 

he sample "Duck" tr- il< r -’>uilt in. drh;C ^ngineerinr shows tvod v^ood in the 

cons ruction of the hull. At the time wooa could be readily obtain'd and the 

seinple could be finished in a shorter time -nd at a lo er cost. G1!C engineers 

visited the Gar Vfooc shop nt Algon.-c, M1 ch i n, f o- information and dot'* on 

boat building. 

The hull of the trailer con-tructed of prnelo. he material selected 

was mahogany plywood bonded rith resin glue* The rts were nailed end glued 

together .and the completed hull costeo vl th cheniton 1 water roofin ', A cargo 
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Vhe bottom of tho hull wno roioforced end fit od vith brackets to take the 

"^uck'1 front axlo and k !rin^r • ' he axle -wan first modified by removing; the 

br.n/'jc hourln^ and irivin,'* p .rtr. ■•no replKciu;r them with a tubular load—carrying 

nember. Shock absorbere ’-'ere al--o -rovide^. A hydrovnc cylinder, vacuum tank 

and. iar < tor cc Under ’'ere piped to the wheels c.n’ connected to the ''D^ockt con¬ 

trols for broke operation while beine; toved, rrhe troilor hitch was a tubular 

tri od men^mcnt fitted ft the front vith an eye for attachment to the pintle 

of the "Duck*1. A rupj-ortin^ le^ war hinged to the tripod and when lowered would 

hold the trailer in a horizontal i^osition when parked rlone. 

The sample 'PS complete^ i'ebrn^ry 9» 1943 and shortly thereafter tested 

at the Hou/re ^hip Basin, "’ests showed the teaming radius of a “Duck", with 

the tr-'iler attached, to be larger due to the straightening effect of the 

trailer lo^d, ’he distance between the trailer and MDuck" was too small 

resulting in the : ro oiler x'ar-h rollin ’; over the coaming of the trailer. 

Also the turbulence of the v.-r.ter in front of the trailer reduced the normal 

water speed of the “Duck" considerably. 

'ihe sample "ihick1’ trailer was 'hip. eA to Camp Cordon Johnson, Florida 

the faults found in the re Her during the Rouge 'hip Basin tests 

representatives vi iter the ood’fole Ocernographic Institute at '.'oodshole, 

Marenchu'etts , • here ' :• f •» or wrke com^wf lage was secured. 

Using tvie C' C engineers de igned the e uipment r.nd built si:- sets 

0 
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in ^.he experiment: 1 ckiOj>. his ec^ipment consisted of two snray noezleo aimed 

forward outward from the bo-.* and a third nozzle in the propeller tunnel 

aimpd to the rear aJie-d of the propeller* here nozzles v;ere piped from the 

hil^e pumpr. nnd.co'ild force • mixture, 1 pare oil to 1000 of v;ater, through the 

nobler, and onto J.r form • i• tir formed. he action of the spray from the 

nozzles on tlie form v t to hre k it up and give ^'ave suppression. A control 

’'sr provided for the driver to put .he nor-les in operation. 

Further •■•ake concealment -as effected hy the use of canvas curtains. One 

curtain hung from ~ frame .t the hov, concealing the wavro formed at the bow 

catu>:d by the forward movement of tl.e MDuckM. At the stern, hooks were provided 

to that the carr*o tar ulin cowld b^ trc.iled to cov^r the short '-aka formed by 

the propeller. 

rrvr I5L-: hi oh? 

In February 19h‘r, "Duck" dfliver*>d to GWC engineering from Fort 

ftory. hic vehicle was *. • wij »e. '• ith infra-red ray lightin#t. OrKC engineers 

v/ere asked to irapr ve the llr-iting power plant in tallation, particularly ’-ith 

reference to r^i e. 

OMC*s engine* r1? -e ^ense to h.i‘- request wes to reduce exhaust noise by 

the use of a new ty muffler. ’he po’-'or plant was moved into the engine com- 

pertment and placed on ' no\: 'noun in* frame to the right of the engine. Battery 

ond fuel tanks were relocated. 

reworked "Duck" t 5 then returned to Civirp 33d’-.'ards, lirssachusetts* 

Stops enr uits were made nt Cleveland and Princetown for adjuetments to the new 

equipr.rnt by thr O.X. and H.C.A. com- aoirs. Lr ter GMC cooperated in teats made 
t ( • 

by the General Slect^'c Company at Fort Story and Fort Knox. 

fi\r v’' r»y it 
- . W> \ >11 V* » IDG? PIFK 

Intere t in th0 w e of "Ducks" as bridge pontoons and piers was revived 
»• 

during FeVrurry I9H3. r'he \rm;r had previously h' 1 trouble with the single 
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-.ontoon t/p» bridge which earned to lock nt.-MUty. A two pontoon typo brldf-e 

placed end to end was mob no re of ole. '.he idee wa- awitected for "Ducks" 

hlch were to he connected r. tern to -tern Oy a polr of .tlrderc. 

GMC v; S a eked throu h h.T.S.C. to decl.rn, Ouild ,-nd to- t n nev/ err-npr- 

mont. Aa developer by dHO en- ineerln,-, each girder v«e. split mid- oy between 

the two sterna end two pin- nrovl-led for each girder coupling. Screw jacks for 

elevating the pin ends of the irdero above the deck provided a ™«enn of ell,-n- 

inr holn<? in th* n- tin," pnrt-. 

In 0 oration, e-ch "Duck" -ould he fitted with :lrdere -here r.„d then pro- 

C' ■ to its position In the water where the two ends •■ould be pinned to the 

loot Duck" In -he D-ldtfin line. In this manner serle- of "rlnrae-ed Ducks" 

would he spaced across ho . tre it to receive the Ik-10 or the cterl tread-v 

bridge r.up^r etmeture. 

'■vo "e*-' r'' h® 1 ent 'n the CMC enftlneer ng d. artnent. 

Thl* '’0Ul'' e1uiP S'our One set was In tailed on two “Ducks" no sub¬ 

ject-,1 to grill lag toot., .he rigidity of he "siaM.ed" structure . • rove., 

-hen the unit was driven over rough ground -0 that one or more akle* of the 

"Ducks" were at times hung In the air. The second set used. In d-ltlon 

to the first, In demon-tretlon- In March, on Cryot-1 L ke near Po-i lie. 

A later - roposal, by fflIC engineering to N.D.R.C. wo- ,,l-o built using u 

bo- -o stern hookup. This design eep r. ted the propeller rash of the .-n to 

stern arrangement so th-t the -aired "Ducks" had more maneuver ability In strong 

currents. The true-, of light, weight tubul--r construction, stood up under 

rough road driving end severe overloading In the -at-r. -he latter tests -t 

Ford's Souge Basin consisted of low-ring an M4a3 V-nk on 0 pl-tform laid on the 

trus-es. Loads were inersas-" until -he d-ck* of both "Ducks" were pushed b-low 

the water line without any indication of failure of the trusses. he design of 

thl-. bo- .0 storn type tandem w-s further d-v-loued as, an all-purr-o e unit to 

provide wet ferry, dry ferry *md for bridging operations. 
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clfirpo. ho eupr-ort inf railf vore hnnf from *ho copminf >' t of.ch r.ido n’ wore 

brac' d to nrovont hori^on^al movornont \v ntrut'. and cables ■ i. -ho front ! nd 

rear* The conulete tuho could bo hoi'-tod out of the "Duck'1 or each 10 

tube "bonk** quickly unclojaped ui i hendled by two men. 

j'hach MbankH waa r.i de by fon in<f ten h; If tube iiir .re ^ions In utoel sheet 

and v»eldlnf the hnlfs oofethor* he " ^nk” war then ctrenKthened by headere at 

the too and bottom* 'ach "bank** h:- d u U-^haped trough at the base to protect the 

carfo deck from the rocket blast during firing. ?urned 'ere carried roar- 

v/nrd to curved scoop- ”hich directed them out of the carfO compartment* 
• * 

Each tube was swelled out lightly at the bottom to provide clear- nee for 

base of the rocket and -ermit positive con,-.c♦s between the rocket ail 

rinfs- end firing contacts, he c con4 acts v;ere le»f srrin t> v/hich ••ere strong 

enough to hold the rockets in firing oopition while the ’’Di'ck" wa? in rotion* 

The compact fire control mechanism ,fas designed by II’C engineer end 

I^atented in his name* It was contained in m metal waterproofed box (10-j/U 

it 10-3/4 x 9-3/4 inches) with a hingt-' cover. Both the feed nd fire, control 

harness could be ins tantly disconnected and the box stO’-,rd aw^y. he Hi point 
0 

plug conmjctor on the box eno of hi f ire control harness '-nr, of GMC design* 

The firing nechrniria provide! for continuous or intermittent firing et one 

half second tntervrlr by means of a motor driven contactor* Firing coul^ be 

stopped at any point in .hr f ‘ 2 iiv •;rn,'rc by lifting thr finr^r from thr fir¬ 

ing switch* 

Hand firing vrar also .or ible by mean0 of par*' plug t •> engage the fir¬ 

ing mechanism and fire the rockets ns derired. Prog'or of the firing could be 

watched through a window in he pro ection B,'.ield to the rear of the drivers 

cab* Accidental firing '-as minimised by ; n indicator light and r safety plug 

which prevented th" closing of the box ’her. the cont- ctr •’ere ”• live” 
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"ho ori^in;jl lEunchor dc contcrnplatod the uso of lUU tuhr ■ - 12 

“h" nk8n of 1? tube^ to tho "b rikM. A ^araple MbcJikM was built in GHC*a experi— 

mentol nhop tmd shipped by pl:au* to he w st coast on I-larch 13, I9U3. OMC 

collaborated in the suet ,sful to t held off the coaetc on 1'iarch 1J* A complete 

sample ec,uipm(>nt for a “Duck’', was then built end shipped to the sane place on 

Kay u, 19^3. -e3t‘.• of the e<mipjnent on liny 19 to }0 reveeled sone difficultiee 

v;hich were elininoted by ninor ohin,Ts made during the tests. Orders were then 

received by OMC to build four rets of equipment with all possible speed for tests 

in the comb- t are.-:. he last of there ’'ere shipped on July 19, 19^3* A set 

was also built >uul shipuel to Camp bduardc on October 6, 19^3» 

On October G, I9U3, SKO received n order for nine additional setii of the 

rocket launcher equipment for the "Jhick*1. bhi3 v'a? a production quruitity and 

involved 1100 launching tubes «i+h th« necessary mountlngB, firing mechanisms 

etc. Temporary tools and fixtures were built in haste. Women welders were 

obtained 1rora production • nd retrained in the welding of light gauge metals. 

Delivery hod been promised to start in nine verks and to be completed in thli>- 

te n week-. Actualy, ’hipments of the finished equipment were completed on 

November Tp, 19'^7 • fully six weeks aheod of schedule. 

All of the GMC tools nd fixtures were later shipped to ix manufacturer 

•ho u ed them to produce the rocket launching equipment in Isrger quantitiee. 

uuQw rLryyOrai 7?UUIY 

The wood ferry which OMC had deeigned, built, and demon trated at Fort 

Story, J muary 5* 19^3 • was practical but needed improvement. In April 19'+^# 

a directive was received to si.u.lif; the design and build a sample for test, 

this was done by reducing the number of pieces end providing accessible external 

connections ii stead of inter"’"! connections b°low the plr tforra. No p«rti had 

to be welded to Tho 0Duck:" then in ’ise, to occomroiate this revised ferry plat- 

& 
form. 
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A sample at of pr-rtr. ’/ar built in Cr?X engineering but v/as not teptei ns a 

new design vac suggested at th?:t tine, r his nev/er dec! *n utilised treadvaye 

built up of v:ood planks which could be spaced to suit the tracks of various roll 

ing equipment* his elimin ted ;1 nkin.; between the treadvays* 

A Qairple net of .he oqu ip nent woe built during June 19^3» n(i tr iled on 

a 'Duck". I vme nev'-'r tested by the Army as interest in the project hat- subsided. 

ca’T *:^"a 'r*r 'Tb yu?*a wovs a tons 

On June 19^3» tvo ”Dncke” equipped for dry ferry demonstration '-ere driven 

to Camp Sd’-eirds, Kns- echusetta, as directed by IT.D.R.C. CMC engineering* s 

representativea cooper-tod in the various trials, one of vhich vres the trans¬ 

port in^: of a "GxG" truck from a btrended L.C.T. boot to the b.-ach. 

V/hile those demonstrations ■ re in progress, five '’Ducks" were being equipped 

in CMC engineering shops ns follows! 

T)UKW - Q02 Dry Ferry 5tern, to 'tern Fridge Pontoons 

DUKV - 003 

dukv; - ooU 

Luic.; - 134 

ruE\; - 1U7 

Dry Ferr;. 

Dry Ferry 

A-Frame 

Dry Ferry 

Bov to Stern Fridge Poutoona 

Bov/ to Ct^rn Bridge Pontoons 

Centre! ire Inflation 

Stem to St- rn T ridge Pontoons 

Dhese equipped vehicles end he tv/o u°ed in h*3 ^runp Fdvards demonstrations 

v rc rent to Yum; , Arizona, for to.;to by th* Arny agin ere ent Board. 

CMC engineering ropre-.cr *->tWr os oir; ted * th the tests vhich were held 

near Yum on the Colorado Fiver. eg inning July '••{:, 19';3 n1 continuing for 

eighteen dayc the "Ducks" wore put through their paces in desert tem .erature 

as high as lbS°. The Army engineers built the various, combine lion of tv^ and 

three section tandem pontoons aid used she "Ducks" for all kinds of ferrying 

operations. Do impressed were the .trny men by the vr-rnitility of the "Duck" 

that it was necessary to leave the vehicle'' v-lch then for further tests. 
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p:rhy 

"he-F-;'8, like most fighter planer, cannot fly to the comhet areas which 

mr.y bo separated by vast stretches of water. If carried completely assembled 

on ship, dockage was necessary to unload the planes. Vhe Army through N.D.R.C, 

asked the OMC engine ring department to assist in the design and building of a 

rigging to get the pl’-nos ashore from ships, 

Jwo "Ducky” were to be used, in parallel* to form a "catamaran", ^h® rin¬ 

ging to be assembled at shipside consisted of spreader bars spacing the "Ducks" 

nd diagonel cables for holding .hem square. A tread-ay directly above each 

inner sidewall of the "Ducks" provided support and a runway for the outside lend¬ 

ing wheels of the P-38 tricycle landing gear vhile a catwalk midway between the 

"Ducks" supported the nose wheel. Peraovable treadways could provide ramps to 

roll the plnne off the rigging to the ground. 

The center of gravity of the l^l.OOO pound P-J8 plene was placed over the 

center of buoyancy of the "catamaran". In this position the planed propellers 

were rt the stern end of the "Ducks". A procedure for unloading the plane from 

the ship and on shore had 10 worked out and dimentions of the plane secured. 

All this information wao obtained by e OMC representative who, on September 3, 

I9U3, had arrived at Charleston, North Carolina, where an Amphibious Vehicle 

Training Center was located. 

Data had to V obtained 'nd drawings mrde before CMC could proceed vM th the 

design Iryout. As neither the plane nor drawings were available at Charleston 

a trip by the representative was made to ''right Field, Dayton, Ohio to obtain them* 

A return trip to Ch rleston was made on September 15 to obtain approval of the 

design. It was on this trip that CMC was Informed the "catamaran" was to be 

fitted to carry the P-39, P-40, P-Uy, P-51, *-61 A-IX) planes as well as the 

P-38. A econd trip to Weight Jield was made on September 20 to secure data and 

drawings for each Installation* 
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Sample parts for th*» r-JS in tnllstlou v/ere ordered and fit p ■ to a pair of 

"Ducks* at GMC1 s fact^rloo in Pontiac , nd then expressed to Ch rl^' ton on OctoVr 

1943. Prom October 12 to 28, GMC representatives were present t Ch-rl^ton 

to assist with the installation of he parts and to observe the trials anr' de¬ 

monstrations of the 11 Duck" rtcat;.maran11 • One trial was made in tron - wind j.nd 

rou^h water. A method was v.orked out to handle f F-”8 vith v/lnd tips assembled, 

to do thir Uie ”i)uckM st rn" 1 ere against the mother ship in contract to the 

origin’ 1 osi ion which vac parallel to the mother ”hip. Pin? 1 demon-li*" -ions, 

on October 28, 194}, ' ere made 'before p group of high ranking officers • 'ho''e 

comments v-ere very fpvornhle. 

At conferences held in hington D.C. on October 29 r'11^ 2®$ 19!lJ • the 

Arm^r decided that the ,evelon"<-*ntB should continue -nd prepared to irsue direct¬ 

ives to cover hi1- s veil a ”ork on ne'1 but associated project* The latter 

oroject concerned the problem of ur- ing "Ducks" to ’inlond deck car *0 from oil 

tankers by means of a ^G-foot .-fr-me. his "flo- ting crane" cantenpleted the 

use of t"o "bucks" in tend.cm connected rigidly bov to stern. he pO-foot A-frame 

was to be hinged the joint betr/een the "Ducks" - nd a coble arrangement ; ro- 

vided to use the v/inches in handling loads. 

During this time development vork on the "cat jt* ;r n" 'as continue , includ¬ 

ing inve^tigr.lions of on ndjnstrble platform which ■ "ul.1 support the landing geer 

of the various ty e ;• lanes to b carried* 

However, vork on hese projects was dlscontlnuf hen. authorisation failed 

to materialize. 

20 ’ 
;r . 

Following the development of the .—V-frame the thought of u°in~ one leg &■ a 

mast and the t r culln as roll r.s su''gs^ted. engineers node an 

installation on a "Duck" by cl mping one leg of th* franc vertically to tlie gun 

mount at the right of the drivr-r ; nd :• tebilizlng it by threp st-y ro -r , from 
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tho top of the ler. '-nl : ncho-ec to/ the top of the deck, fhe tarijnulin 

WA5 ri^tf to the to of the ra.ot and e: read by uainfi the two ^affs as a yard 

fror. \;hich the sheet wa snrpended. Ho^es were fastened to the lower cornorp of 

th -r.il n'1 coul’ b--' \i ed in m-neuverinp the croft. 

J. trl 1 on 1 he ne r i’-m-d ac disclosed die idea had poaolbili tiee. In 

?> f vor le broesr .. .•t iled "Duck” could bo brought to shore. The possibility 

of •• noi elesr .ranch to shore ’ n also proven, ^ork on the project was dis¬ 

continue1 - r;n { uthori'?* tion war not received. 

■’p-TK" AT :ri. ?Y 

r'he "Duck" had been need to transport the 105mm howitzer from ship to shore# 

By the u.c of an A-fr me L, unr al 0 u-ed to load snd unload the howitzer into 

-ni out of other vehicles. On December.Tit 19^3. a representative of R.D.71.8* 

requorted GMC erp-ineerin- to investigate the practicability of firing the 105mm 

howitzer from the "ThickH. 

A O^C engineer war ira. igned the task of obtaining data and securing details 

for the project. Contacts with 0.0.D. were made on December 31. wlth lim^ed 

success. Contacts were* then nr de in - ashington on J nunry 3 vith various Army 

officials. As a result the project was given a top priority at the Aberdeen 

Proving Ground and '■n --rmy Major as. igned to follow it u;• • 

On J nuary 4, l^U^, a* the Aberdeen Proving Ground, a howitzer wan placed 

in . "Duck". The GKO renre entntive obtained the needed d.ata and nuide sketcKee 

fr >n which to deni ^ the 1 . out. Under his supervision the A.P.O, personnel 

v< rked d.' and night through January U and 5, to complete the rigging. On 

J^nuax*:’ 6, the mounted 105nm ho-ritzor w-.n fired from the "Duck" on l^nd. -ae 

following day, aft. r sever-1 minor adjustments to the mounting, it wan repeatedly 

fired in vnriou: combin'lions of elevetion, transverse tmd powder charges. hen 

fire1 with a 115,4 >owder ch r c the “Duck" with its brakes applied war, rolled 

back cl inches• 
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i'irinf; wa? also tected v'ith tho '’Duck'1 in thp '''ator* rhe "Duck" v^p. ctea.dy 

for v tr i^at firin'’ ahead but v," un toady for tmunverse firing. Follovin^ 

these tents it w&b decided to end. the first r et of iyain ^ f^ver^eas end G!!C won 
«• 

0 

orke.1 to build a second "kit” and T.ount a lO^mra howitzer in a "Duck" 1.1 Pontiac#’* 
i 

Be Ween January 10‘and the "kit" v/as desi^od, b’ ilt and a howitrer 

in tailed in a 'Duck" by GMC en.^ineerp# On Sunday the P^nd, it v/an tested for 

roadability at the General Motors Droving Ground and on Mond'-y driven overland 

to the Aberdeen Proving Ground v;here the howitzer was test fired on tu^sday. 

In the meantime n cab for the "Duck", to ^rotcct th« driver*c ears during fir¬ 

ing, van completed in the GMC exi:erinental shop and shipped to Aberdeen where it 

war. in tailed on the "Duck". 

On Juntiary rjth, the "Duck" with the howitzer and no” cab war driven to 

Port Story, Virginia end left • ith the Army for tecta# On the P5th, GMC was 

asked to prepare six "/:itsr for overseas service. One of the re*- .ar ready 

»ind picked up by en Army plane on February P, On the Sth, two "r-r.cks" ere 

loaded with wet ferry equipment and five howitzer "kits" and then driven to Fort 

"tory, arriving there on the 11th# In th" meantime two more "kits" had been 
* 

ordered, built ri.nd'''err hipped to Crlifornl- on February l6, 

‘rents at Fort Story began on February lb, -ail continued unfil February 

, One of the demons trationr, v/hich ine'uded the firing of the iO^mn howitzer 

from the "Duck", was mule bofore a large aanenbly of hi.qh ranking officer'' in¬ 

cluding four Brigadier Gener* Is. . he clim'x wee reached on Fenru~ry ?7» ’-'hen s 

demon'tration wan held for the Ar^y Chief of Staff# ' he accuracy of fire in 

surf was improved during the tet . A headrest ring right • nd r-n eirulene boric 

indicator were utilised to correct the fire of the howitzer ar the "Duck" nitched 

V rough the surf, during the tests# 

Ahe howitzer "kit" bored for overce shipment - t I -h -(rd bO'j no undo and the con¬ 

taining box measured 9~-/2 2>-l/2 x 66 inches long. The- "Ait" con lets of a 

i 

m
a
m
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sling for lifting -ho in and out of the ^nck\ two steel braced hollow wheel 

blocks, the wood pl-nko for dirtributiag the gun load on the deck, right ond left 

trail support er.r.enblier and two cable harness assembliee to hoi' the gun tightly 

to the MDuckrt • Accessories for the .gun, included in -he ’’kit” were a ring 

type sight, head rest, pitch indicator, auxiliary l*ny«rd, bov and windshield 

sight, i'cite lenses for the headl rps, nd bov,' hatch hold dovrns. 

he «kitsH were built nd r erblied in the IMG experimental shop. A simple 

but interesting as cmbly line utiUred many ten; erary tools which facilitated de¬ 

livery. In order for 100 "kite” war received on March 21, 191U* and was increased 

to 201 by April 20. by April ?6, 29 rtkitB’, were ready for shipment, but delayed 

for the inclusion of n instruction mrnur1 at the time being prepared by Ordnance, 

'.’he first shipment of 108 ’’kits'' was mode on May 24, 1944 and the entire order 

".as completed nn', shipped by July 10, 194* • 

An the result of activities on the installation of the 105mn howitzer 

to the "Duck*1. Ordirnct* requested r "irtance vith other projects. The first -'ar 

the installation and testing of the eight tube rocket launcher on the MDuckM at 

he Aberdeen nd s’.dgewood Proving Gr umda on January 25 rnd 26, 1944. Also in 

March 194' , a mounting on the "Duck1’ van dr signed to take the 4.2" mortar, ^his 

device wc tested at the Aberdeen Proving Ground and approved by Ordnance. 

The ver^itility of the ,,Duck‘' in the combet areas nlnce 1942 has made it a 

target for enemy fire. The fire was directed at the front of the "Tuck’' and in 

mrny instances had left the vehicle without power or control. Ordnance had re- 

cnested G’:C in beoemW of 194?, to nockup an ernor -hich would protect the 

driver and the engine compartment from small arms fire up to 50 calibre, fvo 

meckups were mr.de of -lyvood to determine ho" the armor "ns to be split, fastened, 

hinged, and made ietachcble. After visits and critlcisns by Ordnance reoresentat- 

iver - design vrr ogreed upon which properly covered the areas "here protection 

w?s needed. 
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plrtpc, Both v;ere to "be fac^ hr.r^ened on the exio- cd tide only. 

^.he total v/ei^it of the arr?or ar.r er hly would he 1400 poundn v:hich was to 

he centered over the front tx::lo. t’e te on & '’Duck11 rt Tort Ord, California v'ere 

made in Jrruary 19^1, uni nr n and h? ^ to : imulate the v;oi,-Jit of the armor. 

As a result of the tests it wr* decided to reduce the area of nrotection and re¬ 

duce the thickness of the hov; . lates from j/g to l/U inch ::tock. ''his would 

reduce the ’'eight of th^ ar or to about 1000 pounds. 

On February ?, 19^ ' » w”'n requested to develop and make r.n installation 

of mild cteel armor arMlicable to rll '’Ducke”. r.'his required a urvey of the 

many changes which had been made in the building of some 10,000 HThicks’1 to 1* cure 

he vindshleld r^ur vre ruir’e to fit both the verticle and elosing vinc- 

fhields. It consisted of ten osnelnj sty in the crrter 3rrcnbly end tvo on erch 

side. The six center panels - erf slope'1 at an angle of } 9° from the top of the 

to the front (leak < ith a 1— 1/4 inch clearance between the ' rnor jlote v’indnhield 

and the v/indshield. Hinged :v nelr directly ahead of the driver and co-driver had 

lever control ting them to be opened for virion ahead or closed for aro- 

toction. All the other panel Joints were firmly fastened --nd backed up to ore- 

vent bullet 'plash. The entire -rmor section could be in lied in t.vmty 

minutes and removed in ten minutes, 

fhe error protectin'' the enc-ine comportment consisted of five r^nelo fit tod 

snugly around the bow. ' rh- How apron, which swept 'usder the nose, wnr, clomped 

to the chock at she top and bolted to the rub r; il at the bottom. On each -^ide 

two poneIs, one curving from the front »pron, the other ea ending otroight back, 

were hung flush with the deck and locked in position by ‘he fencer e/*s. he 

il 
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t V- r> r r f tl'T 1 J> :.hif>lc' 

• it '• f'i tens’ to » 1 v- ’1 b;- jo!' • 

ilse ;:.r;-or •• • ' -nee1. ■ ;? .Tvr'.nnun xwr '»»r ?4' hol^* to '>• 

rille« *tn ■ ’■ *' 03 1. ■ ‘ - .'1 • . hol®p - ' • trilled 

iij. the amor nor veldln ^ for i *• • i. • •1 • • 

-M ’ 1M0 O'an' : in ce*;l • - 11 v 0~.t ion* !• tv© /on* 

7ol1.ovln^ tbs in- '11 ion of .V mr. 1* artuor th- '*15’:ckH ' e e-.-t,. or 

tl i road nd t th< toner 1 Mo ton i-in Irownd# perforns no 

ell ;htly r *• luce 1 vlth ’ e Ion of 3 r ter* ’•Dutsk" 

without a car^ lo 1 Ippe . • '•* e.f th< o orator* 

'.'hi rM "e:' the .ropell«r -o bet e •■oricr. of h* In e out of •.•••> trr *hn? 

j i J in revs roe •. c .. ■ 1 1 nal 

I iind o pre Her tunnel* In v r-' ^ thf nel : 

' fore he.“& of o the j ro pcllcr* In forv - } ■ ■ 

on top of the • vrr. 

• O sots of fee* h r i rmor, n or r-', vere built and 

fitted "Duck” in CMC*n •n/’iin* rl . from the 

v^hi'-le ani hi * to 0 jr on Johns ton n . t * •* tj • 

r r ■:.* lives rvi 

C-i-lO so.'-inonr * r r^q'K*. t* ' to ..up rvi 

..rror . t Vort C- ■, C liforni ,* 

11-tiono for t t in \:v ‘ irf. In Cctob* r 19^+, 

1 lion. 1 in 11 .ion.- of .he '!'_uck,‘ 
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. :-0DV^ ic:; w k ?rr’f; c'^rKx. 

No attempt la 'belnp made here to enumerate in detsll the countlesq diff¬ 

iculties, obEtacler, and ret-backe encoiintered by GMC Truck & Coach in its efforts 

to ret into volume proruction on the amphibious truck the MDuckM, Without n 

doubt, many of these same troubles vere encountered by many other manufact¬ 

urers in their efforts to get under way on nev war time as--ignmonts. The same 

problem-, were confronted which, undoubtedly, were common in all other critical 

manpower areos. The sane difficulties of material procurement which faced 

other muivtfacturerr of war material were e.'.countered by CMC, and, fundamentally, 

the same manufacturing readjustments were found necessary. Probably the 

hi tory of many manufacturers would read about the same when the early stores of 

war-’-ime production are oeing dr-: crlbeu. 

At the factories of CMC Truck & Coach, the -Duck- was manufactured in 

factory ypace formerly used for .reduction of coaches. It was necessary to 

eiecr subs tc.ntiollv hr If the m nuf act tiring space of CMC*s plant Ho. T of all 

equipment, including jigs, crane', hoists, wiring, piping, etc., for the in¬ 

stallation of machinery roio equipment for the "Duck-. 

In t) n manufacture of the -Duck- it murt be remembered that the vehicle 

presenter -n altogether different problem, and one for which there vrs no ore- 

viou.-, production e.r ^rience anywhere. It was rn entirely new project—with ci^ny 

things completely foreign to norm. 1 production practice. A fe - of the robl-mc 

referred to above -/ere ar> follows: 

^he arc welding of thin metal in the production of a hull or boat that 

to tremendous fhock loadp from heavy geas presented one of 

tne firot problems for IhC from a manufacturing stnu'polnt. Hulls had 

to be free from le^Jc? and resistant to fatigue failures in the welds 

which night rer.ult from the pounding and twisting of the hull in 
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t?* Another problem w^s pre^nnAed by the necespiiy of assuring tight 

\ 

joints «t all the openings, coamings and fittings, 

3# Special precautions had to br taken to prevent failures of the 

electrical syrteci vhich i^lght be ex3>ected. when the HDuckM was 

o era ting in excessive eolt \/ater spray or ertreme moisture, 

h. Die emlre gasoline fuel a; . tem had to be made leak-proof to Fre“ 
# 

vent fires and exrio ion • 

r# it WAB nece^ ary to lop a special processing 5a order to assure 

. rotection rag‘'in',t corrosion and rust which usually resulted from 

subjecting the hull alternately to salt water and air on land. 

Freedom from corrosion in 'hinges, hatch hold-down bolts and fa tunings 

v• s n point that h^d to he particularly watched, 

f| he hove were t. few ol he ' r'duction dif f lcui.tle i encoun-ered in t.^s . 

inge of this unique vcliicle. The following are a few production high lig ta vhi 

ere of sufficient importance to be included in this necessarily brief descript¬ 

ion of GMC * s manufacture of the "Duck". 

Extensive use was made of zinc alloy drop hummer dieb to form the sheet 

met 1 part^, thus effecting .1 tremendous saving in die cost, ~nd reducing 

aupreclcbly the blank izer of sheet netnl required to make the parts, 

The design and construction of Mhome—made1' spot welding equipment were 

necessary, GMC utilized available rlemerts of welding equipment belonging to 

the General Motors Corporation, and this made it possible to secure and put 

into operation equipment, much ooner than would have be* n pos. icle had stend— 

-;r*l welding machine o# • n obt ined. At the same time, this, . pedal welding 
t 

er.ipnent, enabled the GMC factory to secure better v/elds, lucre re the rate of 

roduc ion md appreci' bly : : .-•••• the cost. 

Off 1 from the Ic.rger p- r.els .-as utilised to the maximum degree possible 

for the- production of Bfs/.ller ^.^rtr , thus saving critic 1 sterl. 
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Mnny pnd Pubst'inUal p.Rvingr, in the cost w« re effected by methods such 

as tiie following examples • 

(1) Forming ends on rub r iln in place of cape elded on as originally 

re leaved for production. M, Icing one piece taice the place of tvo or 

three. 

(f) Foremen were celled together for meetings once each *eek to discusn 

production problem , and. vere encouraged to neke suggestions regard¬ 

ing savings. 

(;) ?he original estlk-te of *11 the production labor performed in GMC 

Plants on the "ruck'’ wan Sl6 hours. he following table show' the 

actual results secure' # 

IP-"1-42 276 Actu i Hours 

1 ■Jl! 

r ('ire Inflation Device Added) 

M 

1-30-h^ 

4—IS-U3 yoU ^ 

n-if-b' 72U « 

7-17-^ 5^2 M 

IF-Hl-^1' 4^9 ^ H 

Inasmuch as the !,^hlck,, w-s devf>loped from a oisrple outline sketch drawn 

rround the ”6x6" truck chasri:-, it is alir.ort obvious that the vehicle had to be 

improved and refined as production proceeded* .he list of change 1 * • 

long* Approximately 209 changes -,ere released by the Enginerrlng Department 

-n ri.od from October, Ip - , to June, 19, including such major it.eme 

as a new bilge pump installation, the addition of hull drain vr.lver, front 

brake he e protector and -'iru cut er, improved cargo floor structure, <nd the 

adoption of a chrome-type iron manifold to withstand revere oper-ting conditions, 

ihus, it will be seen that there was no actual design "freeze" at any time. 

-bin handicap presented one of the cort difficult manufacturing nrobleme* 
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ASSSyrBLY md mkthods 

When GMC Engineering planned to manufacture an amphiMa** It was decided 

to ,,nock-up,, a wood model* Originally, the plan was to manufacture the complete 

"GiS* chassis, build a complete hull, drop the entire chase is through 

openings in the hull, and then make arrangements to seal the openings afterwards. 

It was discovered early that this was not practical, and, therefore, It would be 

necessary to build only the frame assembly, drop this frame into the hull, and 

complete the installation of the wheels, axles and the remainder of the chassis. 

After the preliminary Mmock-up" had been made from wood in the Engineering 

Department, a number of layout men were transferred from Sheet Metal Layout to 

the Experimental Department to build a hull. This hull was designed with a weld¬ 

ed construction similar to that used on GMC^ various coach and truck assemblies. 

Since this project was an extremely confidential one, the entire area was 

enclosed, and great secrecy prevailed v/hile the model was being built. After 

the first model had been nearly completed, and a letter of intent had be^n re¬ 

ceived from the War Department to build this vehicle, a meeting was held in GMC 

auditorium at which the Production, Engineering and Purchasing Departments were 

represented. Various problems were discussed, and the schedule was laid out as to 

the quantity and type of vehicle that GMC was to build. It was explained at the 

time that there were to be several changes incorporated in the preliminary de¬ 

sign, and that the Engineering Department was to build a small quantity of 

this vehicle experimentally. Production, Tooling and Engineering representat¬ 

ives were then invited to inspect the model which had been completed. 

Inasmuch as only 60 days were allowed to produce some of these vehicles, 

one of the first problems which presented Itself was that of tooling. It was 

immediately decided that the tools would have to be kept to a minumum in order 

to expedite production. The original intention was to stamp the rub rails in 

the sides and bottom directly from the panel, but a review of the tooling require- 
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nent : ^nv'e.! t' :»t tM.-• . .1 'j< i r ctic it' M.v» rl •«; ’'ore to ha made as 

iuled* herefore* i iec l to folio , 1 ' ■ : : as 

':'r■ j t ' ■ ., laid on t ... _ rails to t Idea by 

w 1: i .% .> 

It. j.cint, 1 1 • -o b.- enployed in 

er to . • ' • , 1 r' g 

■> y be vehicle, and, If this ro— 

"u: r to b-'.i]'' i 1 in - fixtures on 

• co.u;'l ’ th t nolnt • 7bis 

, i 

line t t ii • ii 

ouj. . c-. r.i 

-■u ' r» ■ r". 

i ’ ’ .; the f ' Ct that palntli 

: l • « *. > V« . ire t paint r th the rub 

r,-i U; tv * tt c r * lr i-i ' 0 <r1 iv tp r corrojion, 

* - ntlre hull vro^ild be broken 

ub—as blJ , these ! uh— lj Id be >elded con* 

- la t) Sheet Met l rt ent v: ettl? ■ >enmt arc, aid other welding 

t* refore, p 1 be made roxln the length of 

-he hull, ' r*,v r Hr, bf lied, fell e Insl 5 posts, and this 

b- mbiy conple i • It would then 1 Ible tc ly .* t over 

joint • . rail ii • - ' ■. ’ •> 1 

pane] join I :ly *o] ed it the joint of the r r Ua« la - 0 

r ' •. t end nel and of tl • — • 

>*'Ti or- • v*'.-*-1*. 0 •- "v j Ire'v-. ■ d in tV•• origin* 1 d- and 

rarioua p rt , inch x , were studied ith a view cf atraltenlng 

then -nd rnkln^ the - 'rf •c-r. r -ed or . ..r ■ > sc that t iey could be no re 

ly fon . rcVd aplen y In thi rk, in. ©far 

r >vlng certain 11, having the a - - %. 

notion inserted iter - ed te t in ,he Lake. After this 

>n< , th - t ieu'’'. ere ' - ■ * i for notion. 



G-MC \r t Kfi'ort History 13 U 

Cr.<» of th- n jor >robleru pr 1 ti he nethod [>f buyir • the n terlal* 
*• • 

Ina much r-.'' there v'i'3 cor.''idereble foot :^e of the 11 cn the ntdo- end bottom 

of the hul , It " - -ro_ ooed origin-1 lly to set th<*ne u; ar re*.* naterialr, and 

purchase thei on the ut Ide n: formed section "hich could bo rolled by 

v<_rioi:s forr. •>rn c • • hi- ould neeeaeltrite an enornou storage 

problem of rsa n..trr-' 1, n' 1. 0 •ould Increase the co-t per iece • t ny of 

the pi rts heY« it-re-' j< Ini , pierced hole , nd v riotu f ri -- 1 1 Igea .* h » end -. 

It war , therefore, decided th t ,he ports could b*» nrnuf'.cture ' bettor from the 

flat 1 ter1 1* • t Met 1 >ul c or thre< simple forming dies hloh 

could bo operate on a br kr or punch press, nd vfhich could ~ tq the-'? sec* ions 

from •• t materi 1# y to the upper roilrt he _rub r ile9 the 

'u c-t id the rail beui h the hull* In this manner, could also 

•'lee much of t' sh-’ot i.:tool •.*hich renrined from the coach ’ ro ;r m# 

In ori^r to eliminr. te the necessity of changing all the dr iving records 

r*t *h t tine, it wa- arr ng''1 that Engineering would release the parts as new 

material, .nd Production would figure the size of the material required nd 

route accordingly. " e tt- ight pmela in the job re to be made cn Cincinnati 

br ke , hich .'ould eliminate the necessity for having farm di-c« It vr ' planned 

to u e the drop h nuner .n ' c?uc c i<- 3 as . uch a-, poo ible to form th t riout 

els as .hi;; r/ould produce them in . . ' um mount of time* Laterv it 

funv0 that, * h Xirkeite iv 11 ile, the Yarlous Ir j ner Li uld . - m de 

from this r • ., hich re ulted in 0 - her nel • 1th f< /er »rinklea and 

mere accuracy, ell a a long'n-liie die. 

A .mepting vos held be* ver-n the v rious rnper\'isor involve4, i.nd t'ie hull 

broken do n i to the \ r.i us .uv—; embliea* It .. • • iecidc 1 th t th< ide 

el ’ould b lade in the Sheet Metal Department* The front nd rear 

•.•I , n< the vori v> • el pockets would h • mbl J c< letely in that 

/ 
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<ieo? rtr o t* ’ 1 o flc^r as-^- l>\y %♦ • 1< br broken do^n into v r1o’’r sab— 

r.'-t r.Dliov un ’ a** r' blp:’ thrrt. inc^ ?**r st of the. •> rt ■ do not co ^ 

"onnr mrv( »’ : rfccf "'# ’:nr rr rarely ,Tr"A, or rol3o , it '/n.a decided to use 

the various rolling rar-chine in Sheet Met 1, and to hear inf; or rolling 

fixture - for ?*■>•' in.- nif 4>Vr*'nt ^ "e ls. 

In* cn-'tch ar ste*'] verier. In tor -er to v^ry jr*’t ortent and ov'in ’ to the 

oh or t- or. of o' Ue-l ir tori], roll 1 nr 1'o permitted bettor forming of the 

nelr he e r: t rot 'ould ho n' re lly and thus with the variat¬ 

ion in h rroo „ n>' . riiV^ b cd of the raterlrl * rore accurate panel would 

result# 

'> ori- nt 1 - uhlu • wer»= rru le up on the iv.Jor aap‘ rhlirs, ' nr the 

’ ^din.-T or ur“- ’'‘'••k*-'1 0"t ir uc’ c Banner th^t th*» Vst po^ ihlo quality 

c -l ! d t ined. The various ji rere discuss ', end tl position of veld inf; 

determin'': # Jrr ex rrple, in joinin * to^\thpr the v! rlour ridr' __ nel r rr’i'bl ies 
> 

on the line, i^ r-ride i tk-t, in nuch &•'. p.*rt of the vel^ln*' v.,'s'.1: hr down 

hru » : art of it horiroat 1, ; nd rorar vr-rticle, the pipe pooi*loner , which har 

•^n .rrvion ly 'orke^. o"1 t^e w8;cCM, '’^ul^ b»' utilised on tbeer Jiris# This 

' -.n '1 nr, ^ it _ r" i. 11 • 3 th'* \ ° of lov,f r quality of o- ere tor# 

I’br tyi r o1' ji ■ utilised t■'voufhu’.t the rn.n- truetion of thi^ vehicle 

•ntoriintr^v V ’ o r • o ■ yr Vu r rkeh out over period of year-' on coaches. 

n tr c ; - t,ruction of thie Jen -jr very .imilar to th -t of Lome of GMC*c 

alle*sterl coach models* * ct • r. orne cut by the method of as bly which 

va c:..r* 'ut througho it. the entire irour-n# 

J! .P"' fId'G 

d llo 'inr ph- to hr ;:c.. dr ^trp- in actual as'-mbly .nd test¬ 

ing e J ’ ' • ’ ii *: he * ^ treph nui ber, ell e a 

hrioi crlptl ration port* , • '• Th« d tion will also he 

found on the jack of onah photograph# rt .rrmged in the sequence 
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folioved on . <? . oAuoticn line, and the jign used are clearly shown. 

P rtlcular att-mlon is called to the.hold-down and positioning claims or 

3: !k* WUCh °f GKC derl«n* U *hould he noted that the rnain assembly 

Is ',>nplinhed in an inverted position. Wherever poaelble, the hull wa. 

positioned 30 that down-hand "’elding could be performed instead of the more 

d!:ac It overhead voiding, thus greatly simpllflng the operation, 'fhls wae 

deemed necessary to obtain as high a ou,llty of -old as possible considering 

tne quality c" -elders available during that critical period. 

Tooling, in r.ll cases, was limited, due to the low quantity of actual 

orcer , in many css , improvieed and temporary tools and fixtures were 

employe-. Due to the inadequacy of tools, considerable Ingenuity was shown 

oy supervision in the fabrication of parts for the vehicles. 

-onstunt hanger. «n design made permanent set-ups impracticable and short 

run, necessary. Vhe critical material situation also contributed to the short 

r.ms and Increased production co*tr. 
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Id together* 
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bottom (f the 

low n side• r r .• r of welding is per- 
formf 1 In thin ;o itlcn ar it jiyr a better .-elding 

* - ' -1 ? 1 dr.• Jolnte rr a^ein 
■ c. x tc t' , 

1 »ter’ hull 1- i' - In e- ty t'-t tmk, hold do^n 
plfcC actro tej r the t • ice bet reen 

11 the ri ^ ter. 
y. 11 •, ■ /•. # ter in dr«lw ut of 
* ^1 ' r hewn rear ^ '’v).cV-N - 

ITul1 .1, • . nd r • or 
"ir^r c o. t _ f - i r. 

fv * m1 r i; 1 y '■ '••• 
rt i 1 npa. 

i * t ter. inf- - 
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PHOTOGRAPH 

24776-g 

?477(')-io 

?477(>-n 

P3303-533 

w?3ggU-^ci‘ 

2>477G-13 

■3303-511 

^OJ—pb9' 

22777-70 

2477b-l4 

2477 -12 

3^1 ~.v IPTION 

•■^rriiae l roj.p*d into the hull an^ "bolted into 
place. 

-bi.l 1 ’t'. i^rtr« i?j brought to the v/he^ls and axlen 

tl Ck» Hero the hull Is hein^r 
lo’ er43 on ’ heels. 

i rojped into the frame# The cab com- 
partnent hr.-.- just be» n lov-ered in the vehicle to 
the ret r. 

^rcnt ecir, rile and rear coamin^r, h tch covers and 
-urf boarde are next to be inrtolled. The welding 
of mince 1leneous attachments are cocr^leted here. 

V hicl. enters the paint do-rmrtmrnt for :n overall 
c’.ive drnb paint. 

Pinnl ir, fitting department. Thir. view oho^s "Duck" 
tilted to speed up installation of the drive shafts. 

1” 01 ' r,f‘ "an'embly line, f‘D ickM in driven under 
its a -n power from this point directly to road 
t > 8 t. 

V i lcle ent^rin,* te^t pool follovin*’; road tent. 

Hue'1 p in duck bath or test pools. Vehicle at left 
normally submerged for leak test. Duck at the right 

to fng propeller, bilge pumps and rudder cables. 
Note hold back coble • hich restricts forward motion 
of the vehicle# 

Final conditioning department. 

Fin'l paint is b* ing b’ked on by irfro-red larps. 

Fin 1 touch up ' nd stencili ir. /II ecuipnent Is in 
; 1 '• ce - note spare tire. From this point completed 
v .icle 1• drivfn out of the factory. 

9 
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Wr-LPINO :..Q3 

One of the najor probiene of the Anphibi n Progr.-ua wac the procurcnent of 

suitable welrling rod in adequate quantities to maintain production schedules. 

For s lon.^ time WC truck & Coach had been ucinr, in tiie Sheet Metal Department 

and on truck Chasi-ip Line, 0 type of welding rod which was particularly adapted 

to welding sheet metal. Inasmuch as this was an all-purpone rod for noth AC and 

DC, it was originally determined that this v/as the type of rod to be used, 

(Westlnghouse Sheet—Veld), 'he entire industry found, with incresL'ed war pro¬ 

duction, that greater quantities of thi^ welding rod would be required for ;heir 

needs. Demands reached a point 'ere it was no longer available in sufficient 

qurJitities to meet all of CMC1s production requirements, ‘h^refore, s suitable 

substitute h^d to bo found. The substitute had to be an all } ur^ose rod, suit¬ 

able for welding in all positions on both AC and DC equipment. 

It was found that such a rod was not available however, a welding rod 

hod b' on developed by a manufacturer for une on AC equipment for welding °heet 

raetel only. This rod was known ac the Hnrcreft rod, an’ wa- stipulated to be 

used on the production line, 

Ir order to secure an Iterant-- source of material, the Engineering h’eo rt- 

nent vorked v/ioh the Production Department end variou' -'-l ing rod m nuf^ctur^rs 

and another rod was developed which war coiled Plane—'eld, quantity of thi . 

rod was pur oh rod and tried. It was found thr.t production runs v ried to a 

extent from the original samples and th^ degree of skill required by the operat¬ 

ors was so much greater with this rod, that it. as early abandoned. However, it 

v.gr found that other rods, ~uch as Fles -Weld 7, were 'Uitable for vpIcing on 

DC equipment, '•Ithour.k no"- so %'ell on ifCf'iuid quruntitiec of the rods -ere pur¬ 

chased, 

A major problem, in the welding program of thi vehicle consisted of the 
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lar^f nor! L'er o* en^ineerlug ch/.r^ea which were added from time to time due to 

the developnent nature of the project. his necessitated the addition of 

enorrous quantities of wel.iirv rod, which was not readily procureable on the 

0> en mcrJcet 'ue to the large enanda pieced upon the arc welding Induetury, 

therefore, v rious cuh-tltutea had to he enployed fron tine to time. 

One of the major welding problems In connection with the production of this 

vehicle was the necessity of having a water proof product. Inasmuch as the 

llgh^ t material to be used was 16 gauge, and many of these welds were fillet 

wcl'.r, or OUT.-.welds, it was found that the average operator experienced a great 

- eol o: Tcolty In welding without burning holes through the panel. This 

caused a great deal of trouble, and war finally overcome by the exact .election 

of operators for each.partleui r type of work, proper positioning of the welded 

asserMy, nd the various changes In design such as change in joint and combina¬ 

tion of parts In a manner that the difficult welds could be eliminated as much 

'E possible. 

°n July 20, 194; , vhen methods of asr,eUly and welding of the Amphibian hull 

were initially under discussion, in order to make uce of existing equipment, it 

va': declnerl t0 EI-otweld the side panels to the streamers and ribs in the 5'hect 

Metal Department and inceirble a capping over the streamers on the line. To check 

this method an entire side assembly was me.de up on the ream and pedes tel welders 

in th< ..iifdrt Metal Department. The two panel an enblies were then welded to¬ 

gether thus making an entire side. 

‘.'evere 1 Supervisor? inspect'd the side and agreed that the method of prim¬ 

ing war not satisfactory and stepr were taken to correct this condition. It was 

decided that the as erbly -ould have to be damped to eliminate distor ion and that 

■.he entire as no; oly would have to be positioned to eliminate vertical welding. 

It was further agreed that it would be better to u: e Sheet-veld (Westinghouse) 

rod rather than Floetweld fj rod. 
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On July P7* 19^-. OWC raan^gpn^nt reqv»stert th-.t br> r1!!! ~c leter^lne 

the type 01 arc welder (AC or DC) to "be used on the A.m; hibi"‘n line, 1j ^verf-ge 

men ’..’elders were used on the tests alternating on both types of welding machines, 

and making the typer of welds used on the ’’Puck** he conclusions drevn from 

the test were that the AC welder would give equal performance with the DC and 

maintenance should be npprecl ble better* The purchase of AC »>• tinghov^ae yiex 

Arc ’-'elders was recommended for the job* However, if DC welders could be se¬ 

cured more readily it was. agreed tlv.t they voull do a ~ it is factory ’ob. 

At the January 9 th, 19^J • meeting held to d. is curs the rg.icipated additional 

order for 5i00C Amphibirins, it was stated that welding rod requirements were 

$ 

approximately l^O lbs. per v- hicle or a 'J,j09000 lb. requirement for tme or‘er* 

It was stated that, at the tir.e, wel ing rod was the worst shortage item and 

that something would have to be done to meet these reoulrenents. Only 1,000 of 

the anticipated 5»000 had been ordered by the Government, which had reduced *he 

poundage requirements to 150#000 lbs. 

2xtensive tests were conducted by CPC welding engineers to determine the 

welding electrodes or rods b^et suited for work on the Amphibian* A report wae 

submitted on J nuary l6, IS'4.7! howing the results of te ■ ts on twenty-three 

different types and aizev of '-’elring rods* Only six were recommended us 

satisfactory. The results of the e itsts did much to eliminate the conglomerat¬ 

ion of rods which had been used on the production line. Certain rods were stand¬ 

ardized and sizes definitely agreed upon. This greatly aided in clearing up the 

difficulty which had oeen ex ♦ rienc-d in ordering rods in sufficient quantities, 

Harly in the ..reduction progr m, it war estimated that an average of 1^0 

uoundo of veldiiv rod would be needed for the -/elding of each hull. A later 

average, brn-ed on six months con-umptlon of the rods raised the figure to 195 

ounde for each hull. he inoree ed cons.ujnt>tion of rod was due to the many 
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changes in the hull, an*’ th* nd Uion of nunerouB attachnents for hol-iinc 

tactic*.1 equipment* An at*- : . t we? made to keap a nix weeks• supply of rods 

on hand; ho ever, occasionally, i: > as necessary to set n cnrre;ency shl-nem 

so that production could ot r.aint iif • 

In order to elicinate the waste of electrodes, a rod salvage department was 

established. ;wo vonen were laced in charge of a crib where the welding rods 

vere iP ued. Hew rods were, is.ued to the welders when the stubs of the used 

ones were turned in. Any s ubes left on the floor or in the hulls were removed 

j Hy. hese re re Uc i is Ivage receptiCal in the crib. Hey were constant- 

ly sorted and ^ unused portion of ro-1 "as ret^irned to - "alder on the pro- 

’ ;Tlon line, who was ins trie ted by the foreman to completely use if. Jnder 

norm 1 production, savage of rods had not been attempted, bn*- due to the diffi¬ 

culty of obtaining them in r-*ine, it was considered a necessity. 

One of the problem-? that ear’y resented itself vac that of :e►erir.lning 

wher ,>r or not thr vehicle ua le-^-oroof. At first it was thought that the 

vehicle votaa not be tested In e. body of w8ter, but that cert- In Hot nod els 

would be tested In n nearby l-.ke. '".th the advent of cold eevner t!.i s, 

of co".rse, beo .r.e inpreetic*.!. It wen orlslnf.lly decided that oil welded 

Joints would be tested with -'ir and tonpy water, -• ror.p bubble be ln^ very easily 

discernible as a le-k. Accordinrly. the first sub-essembles were all tested by 

this air end soop method, no, in addition the conr.leted vehicles were water 

test’d in the lake, .he nvjnb. r cf looks was surprisingly snail considering 

the inexperience of the el-in, o .raters, and the points causing trouble were 

quickly eliminated. 

It rar decided, however, that it would br preferable to have In the plant, 

two test tanks, one for testing the hull before chassis parts -ere assembled to 
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It anrt *he other, n final tent tnnk for checking the completed vehicle* 

i’he major problem erperlence ( v/ith the preliminary test tenk ’'as that of 

stifficlent depth immersion, since the Amphibian hull covered such a large area 

and was fairly light in weight* In order to satisfactorily make a test it was 

required that the hull be immersed as deeply as possible along the sides in order 

to test the individual joints, therefore, it vms found necessary to pull the hull 

down into the water* The initi 1 attempts were unsuccessful and it was finally 

decided to Inst: 11 two regular Ar y Winches, and, by mepjis of cables and pull 

down bar-, obtain the proper submersion* Breather tubes were attached to the 

vehicle to eliminate air locks in the -'heel housings and tunnels* When the 

correct pull dov-n power, ,00G pounds on each cable, had been determined the 

method was found to be satisfactory* 

Subsequently, ^ simplified test tank was designed to eliminate the pull¬ 

down equipment and -h^rton the time required for the hull test* A new Unk was 

constructed on the floor in each of the f-ur production lines to a height of 

four feet and v'ap built of reinforced steel* Its shape and size were approximate 

that^ of the ’’Duck" hull, but slightly longer -nd wider. The hull to b*^ tested 

was lowered into the empty tank, and two steel hold—do^n bars were securely 

fastened across the top. The space between the hull and the alls of the tank 

was then filled ”ith water. ivo men inside the hull marked the points where 

leaks ’ere found. -he water was then dreinea frcm the tank, the hold-down 

bars remov'd and the hull hoisted out. 

Alter the hull had bef.n completely assembled and the chassis, power pl»nt, 

ceb, and equipment In tailed, the normal immersion as oiitained by driving 

the vehicle into the final te-~t tank* Ramps at each end allowed the vehicle to 

enter and leave the tank: under it’s own paver. A hold back cable attached to the 
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r,tern, rrstrictcd forward noverr t, of the vehicle. This emitted the testing 

of the propeller in mo . ion r. ell ar. thr rudder* Increased production later 

necessitated the conatruet.ion of a second teat tank* The test tanks have 

roven es?en:i'il nnd have ors'ired d^liv< ry to the Government of leak-proof 

vr r:icier * 

: • -IhG 

he ■‘"'p iM\n vac • distinct departure from the type of product which GMC 

was accustomed to reducing end it presented several unipue processing problems. 

hir vfnicle was pro o-ei for u'e in salt water and, would consequently be 

subject to severe corrosion. The hull v/as constructed of approximately 16 

gauge sheet metal and war reinforced by the addition of 6 rub rails along the 

bot.om, ^ cion/' esch side, nv de of ihe ramr nvtt*rial and extending longitudinally 

along the hull. The rub rails were formed with a "U" shaped cross section and 

v;er« fastened o their res ective hull panels by spot •.'elding* After the hull 

panels had Teen assembled to one another by arc welding there still remained a 

snail o .on space between the ends of the rub rails of each ectionnl joint* Con¬ 

sequently a short section of rub rail van arc '-elded in place to clo^.e this gap. 

After the completion of this veld the interior of the rub rail was absolutely in- 

dCeecrible for r,ny further processing* It can be seen, therefore, that any pro¬ 

tective coatings to be applied would have to be aoplied either before the rail 

was attached to the hull plate or at least before the plate sectional assemblies 

were welded toget. ^r* jhir ituation presented the major problem# 

Ordnance re resentatives were ready to concede that there was no method 

of applying an acceptable corrosion preventive to the rub rail interiors and 

•-ere willing to accept th" vehicle rlthout sny such protection* Their line of 

argument wp.s that the "Duck” was intended strictly as a one •■•ay conveyance to be 

used for such things as landings, river crossings in combat use, etc. GMC, however 
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was convinced that sone method could be devised by ’’hich the’.e rnb r^ills could 

be protected, and went ahead In Its earch for the moans and material* 

-here v/ere two anvl.- fr-m .-hich to approach the problem* he protective 

coating would have to be led either before the rub r?-113 v ere attached to 

the null pi tes or after the hull plate assemblies were made* 

he initial attempt to colvo this rtroblem was by the first method mentioned 

p.bov<=-, through t/ie use of spot elding ‘rimer. Spot welding primer is a primer 

that la a conductor of electricity - nd v:o*ild ecn-tlttite no an: rrclable 

burlier to tlie paseage 01 current during th.e d :ot welding rocess. 

In general the use oi spot elding primer proved to be complete f Hurt* 

Several iifferent varieties were tried •. ith the sane re its* iach different 

product had Its own desirable cliaracteristics, but it i r osalble to i icoi^ 

pro tc nil of them in any one product* riome of the outotnndln- difficulties 

encount* rr->' /: th the v.* riouc . ri nm were 03 follow?: 

Non-c-n Vict’vity of rled film: .he dried film vc such . ;ood 

imul . tor that the f lo : of eleo .ricul current wee oo iiructed 

to such a degree that the qu-llty of the spot weld wa. lef- 

ini tely aiiected* . li res ilted in inadequate reIds nd asmotlc 

op eration of the welding m c .inor* 

T)por •* rr ion re; IrI ncc: m . riner wan ‘•uch mr corr-) ion 

preventive that its r\ ’ic.ifnn offered practically no protection 

against rusting of the :av«l parts* 

- ■ :en a pro ■ • t h welding h r**oteri t ics 11 ic cs the nece - 

snry re?,' *.t . ice to corrorion n •• .• n it has goovl corro ion resistance it lacks 

good welding characteristics* 

- be re was one br i : f < t. 1, however, that had • ’• ? e i * In 

order :o reduce a sound ■ ■ tenperoture of the ndjolnir net- Is must be 
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raised atove the fueioa temper :tu.-e of the <'tef'l# It was evident, therefore, 

that spot welding primer wo Id be burned off by t ;e high temperature at the 

poin of weld and r.h^t a rmall portion of b^re metal would remain as a starting 

point for corrosion, to gev aroimd *hi8 dlffic'ilty, it wis B'iggested that G-MC 

■ e d ^.he '.'elded joints -ith a m.oterial eirrilar to the Dolphinite Sealer ed on 

/ 

conchas, by a. lj in^': it betwe^ n the metal to bo welded before assembly. This uro- 

cedure met with considerable opt'osition bee u<''' of some of the difficulties in¬ 

volved in applying it during the .elding process. 

After extensive tests a roduct wan elected by the Engineering Department 

for use in production* hli >rod :t fell far ihort of the expectations, but it 

w: e probably as good ar. any top ted* 

A very short period of its us.e brought forth numerous objections, princip¬ 

ally from the "heet metal .roductJon department, "he qu lity of the velds was 

definitely lover than average and the time involved in assembly was increased to 

puch an extent that it b^C'-mo in onsible to r* int in the necessary production 

pchedule. The primer tended to build up on the welding tips to the extent that 

the time for cleaning the machine tips exceeded the time of productivity of the 

machinal* There Iso material waste of coppar since the only way to clean 

As a con*eqU«*nce of thir situation ryot welding primer v/as disco tinued 

completely cold reduction was carried on for a abort time with the parts being 

atserbled in bare metal. 

It then came to light th-.t the Dolphins Conpeny h*\d a marine battan which 

could be sprayed over oily metal nd w e very reilitant to salt water corrosion. 

The only disadvantage in itn use wa? that it h<>.d to be applied aft^r the welding 

had token place becaure tha veldin*’ heat would burn it* This objection was 

overcome by the vse of s; ray having a long flexible noczle which 

— 
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could be InBerted into tho r'.’.b rriil after - s 10 -bly and thus effectively mat 

proof it* 

As of J; nupry 1, 19^':', 16,35b Productior 'inite hav« bo n completed ex- 

c?i’ir,ive cr' ".e five (5) ^nginepririft .^amplee built early in the program. 

Experience har roven that this type of vehicle is readily adaptable to pro¬ 

duction methods and in norm'1! times quantity run*' v;ould vre ent no serious 

manufacturing roblro* 

-he obnr-cleB that had to br cv» rcor.et due to the nature of the vehicle 

and the critical conditions that existed for the entire period of the a•• rf 

might be gummarised as follo'.y : 

1* Vehicle foreign to norm 1 reduction items. 

.?• 3till in developm-nt stage. 

3* No actual derirn "freese” at cjxy time. 

-•* Lubrication setlage ag inst w.. ‘r# 

"• Inadequate tooling for economical quantity production* 

6# Procurement of n-teri 1* 

7* Adar.ta ion of substitute material* 

?• Reworking vehicles to new oecifica:ions* 

9* Delivery dot* s et by directives* 

10* M npover shortage, 

V<lil :e it i true th t *,:ei unrjhibinn cha,-slc' has been a‘major item of GMC*8 

production, r till the adaptation of ha standard 6x6 chassis for nrrhibian usage 

presented numerous and difficult problems. Und^rwat^r o eration of working 

parts such as Wheel., hrakeo, Axles, Pillow Block Aesemblier, Steering Mechanism, 

end etc., c' lied for lubrication sealing again'* t water* 
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thp- hull v - fornpri nnd aR^einbl^d r.Intlarly In m^ny wry8 to 3MC coach 

hodiep, ho-’evrr, v,-\t<»r; roofing wac involvort as well a« protection a^ainot salt 

water corrosion, -he unurual contours voided construction of the hull 

rreatly cr.mj)llcated its n’lfscture. 

The G: C Hanufacturinr Givirion, ao a wnole, contributed to the development 

and i . ;rov* r.eut of this important ilitnr; vehicle. All deportments playe<^ a 

ni“jor p rt in the production job ‘hat has born accorn lished* In some cases costs 

hav* , by neces' lt,y# boon exc-soive d'’.e to the „ime llraita*ion• i.trjo^ed and the 

fabrication of p. rts by han<i and tool-rocra methods, while on the other hand, 

economy h^d been exercised in rer rd to di“s and tooling because of the uncert¬ 

ainty of actu 1 production qurntitics. Inrivrovised and temporary tools and fix¬ 

tures '..ere created to rake iblo the delivery schedules set by directives. 

Parts, Material, end ^quipmen*, vere delivered to the lines in sufficient 

quantities to avoid rap*' in production* This was Accomplished, in these 

difficult timec, on.ly after the clo'-ent and the most zealous follow un. The 

conet^nt revision of requirements caused by the constant chants in specificat¬ 

ions v;lth i'.irediate procurement in many cnser a requisite, made this accomplish¬ 

ment even more outstanding. 

he National and Local n n o- er shortage of skilled labor, in particular, 

welder: , and the contln ouu lost* of experienced workers *-o the .-naed forces, 

war < ecided handicap to this -•■on -r-jn. Kx enrive rework cperMtions coused 

by defective material'-, such ac the • te-’l receive1 'or forming the rear tunnel 

assemb'y, •••ore prisaurily due t,> the crltior'l ^onditlcna of the period. The 

fabrication of parts r-r ■ 'mblios, nornv'lly purchpreif presented nvtjor 

probl.eos. 


